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ABSTRACTS OF NORTH AMERICAN GEOLOGY 


INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with limited 
circulations (such as dissertations, open-file reports, or memorandums) 
or of other papers presented orally at meetings. 

The Abstracts will be an additional reference tool but will not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology will be published each year. 
The Bibliography will include citations and subject index for a calendar 
year. 


Abstracts of North American Geology and the Bibliography are being 
prepared by use of computer techniques. Each abstract along with its 
indexing is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month will be published in the form 
of the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub- 
sequently be retrieved according to the terms used in the index. 


The abstracts in this issue were prepared by A. P. Butler, Jr., Joan 
R. Clark, Georgianna D. Conant, Margaret Cooper, W. C. Culbertson, 
S. E. Frezon, Wanda L. Grimes, B. C. Hearn, J. W. Hosterman, Virginia 
M. Jussen, B. H. Kent, A. R. Kinkel, Marie L. Lindberg, Elisabeth S. 
Loud, Mildred C. Mead, J. F. Mello, D. R. Mullineaux, Virginia S. 
Neuschel, E. H. Roseboom, E. T. Ruppel, V. E. Swanson, Dorothy B. 
Vitaliano, and E-an Zen. 











ABSTRACTS 


3414 Adams, J. I. The engineering behaviour of a Canadian muskeg [with French 


abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 
1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 3-7, illus., tables, 1965. 


The engineering behaviour of a Canadian muskeg was studied both in the laboratory 
and in the field. It was shown that the strength of the peat was essentially frictional 
and that its permeability varied widely during consolidation. Two distinct stages 
of consolidation were observed, a short-term stage which is believed to be the 
expulsion of free pore water in the peat, and a long term stage which is believed 
to be the compression of the solid peat matter. Long-term pore pressures were 
observed which are believed to be associated with the compression of the solids. 
Author's abstract 


Akin, G.W. See Lagerwerff, J. V. 3512 


3457 Albers, John P. Economic geology of the French Gulch quadrangle, Shasta and 


Trinity Counties, California: California Div. Mines and Geology Spec. Rept. 85, 
43 p., illus., tables, geol. map, 1965. 


The quadrangle has yielded about 4.3 million tons of copper-zine ore, 4 million 
tons of pyrite for sulfur, 1.2 million ounces of gold, excluding placers, and 27 million 
ounces of silver. All the copper, zinc, and pyrite, most of the silver, and one 
fourth of the gold are from massive sulfide deposits in the Balaklala Rhyolite. 
High angle faults were channels for gold and sulfide deposits genetically related 
to the Shasta Bally batholith and deposited along the Spring Creek thrust in the 
rhyolite below and Bragdon Formation above. Other formations of pre Silurian 
to Pleistocene age, and the Mule Mountain stock are discussed. Mines in the French 
Gulch- Deadwood, Muletown, South Fork, and Whiskeytown districts are described. 
A section on a geophysical survey of the Iron Mtn. mine, by C. H. Sandberg, is 
cited separately.—E.S.L. 


Aldrich, L. T. See Smith, T. Jefferson. 3711 


Alencaster de Cserna, Gloria; Estela Buitron, Blanca. Estratigrafia y paleontologia 
del Jurasico Superior de la parte centromeridional del Estado de Puebla— Pt. 2, 
Fauna del Jurasico Superior de la region de Petlalcingo, Estado de Puebla: México 
Univ. Nac. Autonoma Inst. Geologia Paleontologia Mexicana, no. 21, 53 p., illus., 
1965. 


The fauna in the Upper Jurassic of the Petlalcingo region comprises abundant 
pelecypods and gastropods, and a few ammonites, brachiopods, echinoids, and 
corals. Species are of Oxfordian, Kimmeridgian, and Portlandian age, and correlate 
with others of these ages in northern Mexico, Texas, and Europe. Twenty-nine 
species are described, of which three are new-—Astarte ajuriana, Purpuroidea 
acatlana, and Rhynchonella arellanoi. Fourteen plates accompany the paper.—E.S.L. 


3454 Allan Hancock Foundation. Sediments of the shelf, Chap. 4 in An oceanographic 





and biological survey of the southern California mainland shelf: California Water 
Quality Control Board Pub. 27, p. 123-150, app. p. 50-62, illus., tables, 1965. 
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Factors controlling sedimentation are reviewed. Sediment types are discussed and 
shown on a diagram, maps, and histograms. For discussion of sediment distribution 
the shelf is divided into eight areas. Organic matter was determined on the basis 
of nitrogen content, which shows a distinct correlation with sediment type. Calcium 
carbonate is an important component of all the shelf sediments, but chemically 
precipitated carbonate is absent. Both nitrogen and calcium carbonate percent are 
shown on maps. A tabulation of sediment characteristics (amounts of gravel, sand, 
silt, clag; grain diameter; sorting coefficient; and the like) is given in an appendix.— 
E.S.L. 
~~ 

3690 Alldredge, L. R. Analysis of long magnetic profiles, in The symposium on 
magnetism of the Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, 
nos. 3-4, p. 173-185, illus., table, 1965. 


Mobile recording magnetometers developed during and after World War II have 
permitted recording of long magnetic profile lines which have clearly shown that 
two distinctly different types of anomalies occur. Many local anomalies are found 
with amplitudes up to a few thousand gammas and widths up to a few hundred 
kms, and very large regional anomalies with amplitudes of tens of thousands of 
gammas and widths of several thousands of kms; there are no noticeable anomalies 
between the two types. It is suggested that world magnetic charts made to a scale 
of less than 1/30,000,000 should be smoothed so as to eliminate the effect of all 
local anomalies on the isoline shapes. Characteristics of local anomalies could be 
indicated on the chart by a color coded scheme which in effect would indicate a 
chart error which might be expected because of local anomalies in the area.—from 
Author's abstract 


3617 Allen, E. P.; Wilson, W. F. Amygdaloidal basalt in Orange County, North 
Carolina [abs.}]: Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 84, 1965. 


3580 Alvord, Donald C. Geologic map of the Broad Bottom quadrangle, eastern 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-442, scale 1:24,000, sections, 
text, 1965. 


Coal production in the Broad Bottom quadrangle has been largely from the Upper 
Elkhorn coal zone. Coals are high volatile A bituminous in rank, mined beds range 
from 28-84 inches in thickness, and reserves are considered substantial. The Peach 
Orchard coal zone has not been prospected to any extent, and there are possibilities 
also in the Hazard(?) coal zone and the Whitesburg and Fire Clay beds. Most 
gas production is from the Devonian Ohio Shale and the Mississippian Greenbrier 
Limestone. Sand, gravel, shale, and sandstone are potential resources of economic 
value.— M.C.M. 


Ames,H.T. See Kremp, G. O. W. 3727 


3407 Amstutz, G. C. A morphological comparison of diagenetic cone-in-cone 
structures and shatter cones, in Geological problems in lunar research: New York 
Acad. Sci. Annals, v. 123, art. 2, p. 1050-1056, illus., 1965S. 


The geometric space of possible isomorphism of cones in different rocks is 
subdivided into aggregate properties or relations between individual cones or groups 
of cones, external shape and size of individuals, and internal properties of their 
microtextures. A list of the most important theories of origin includes syndiagenetic 
and genetic formation; cones cannot be explained in only one way. Cones from 
two polygonal structures in Missouri are compared. In the Crooked Creek structure 
cone patterns in carbonate rocks show no relation to the numerous carbonate-filled 
fractures. Observations on outcrop, hand-specimen, and thin-section scales suggest 
a gradual growth process. At Decaturville the observed details call for a mechanical, 
tectonic origin-—formation by rupture, not growth.—G.D.C. 


3459 Amstutz, G. C. Tectonic and petrographic observations on polygonal structures 
in Missouri, in Geological problems in lunar research: New York Acad. Sci. Annals, 
v. 123, art. 2, p. 876-894, illus., 1965. 
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nd The geotectonic location of the polygonal patterns of Missouri is that of the 
on intersection points of two fault systems. The regional fault line strikes E-W, with 
Sis a total known length of about 400 miles, and has small angle deviations and 
im occasionally parallel sets of faults, as follows: a swarm of basic dikes in southern 
lly Illinois at Hicks dome; a trapezoidal split near St. Genevieve, one end close to 
re diatremes of mafic breccia; the Cambrian volcanic breccia at Furnace Creek Crater; 
id, the polygonal Crooked Creek area of superimposed fault complexity, 50 miles west; 


then the Hazelgreen volcanic area; complexes again at Decaturville and Weaubleau 

Creek areas; and finally the one-sided lopolithic Rose Dome with vertical and 

horizontal basic intrusions. Petrofabric details are described and the structural 
yn patterns classified by time and space.—G.D.C. 


3548 Amstutz,G. C. Some comments on the genesis of ores, in Symposium—Problems 
of postmagmatic ore deposition with special reference to the geochemistry of ore 
veins, Prague, 1963, V. 2: Prague, Geol. Survey of Czechoslovakia, p. 147-150, 


a 1965. 
“ Amstutz comments on symmetry in geologic processes, taken in a basic mathematical 
af sense, and on propylitic and _spilitic phases _ produced in connection with 
a. postmagmatic ore deposition. A natural classification of magmatic mineral deposits 
va is given in a table, and several reasons why the idea that spilites and keratophyres 
all are only of diagenetic or metamorphic origin is untenable are discussed.—E.S.L. 
: Andersen, F. See Whitham, Kenneth. 3675 
ia Anderson, Raymond J. See Heinrich, E. William. 3631 
i Andresen, Marvin J. See Church, Richard E. 3487 
3466 Appleman, Daniel E.; Clark, Joan R. Crystal structure of reedmergnerite, a boron 
albite, and its relation to feldspar crystal chemistry: Am. Mineralogist, v. 50, nos. 
m 11-12, p. 1827-1850, illus., tables, 1965. 
1s, 
Least-squares refinement has been carried out for the crystal structure of 
reedmergnerite, using about 3,000 three-dimensional data, to a residual of 0.11. 
er The structure is wholly ordered, and the individual Si-O distances correlate closely 
ge with the corresponding ones in isostructural low albite. The results for 
ch reedmergnerite compared with those for low albite, maximum microcline, and 
es anorthite suggest that Al-O tetrahedra deviate from regularity more than either B 
st O or Si-O tetrahedra, and that Smith's curve for determination of Al-content from 
ee average T-O distance has an error approaching +8 percent. The sodium cations 
Re in reedmergnerite, in contrast to those in low albite, show no apparent thermal 
anisotropy.—J.R.C 
3449 Azmon, Emanuel. Melting temperature of complex silicates, in Geological 
problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 481 
494, illus., 1965. 
ne 
rk The petrological expression of time is the texture of the rock, the degree of 
segregation of the minerals, and the end products from total fusion to partial 
melting. In comparing the experimental melting of dunite and gabbro, simulating 
is Moon conditions, the time dependence of melting temperature of dunite is much 
ps more significant than that of gabbro. Hence, both volcanic and impact melting 
ir of gabbro may be expected to occur at the same temperature, whereas volcanic 
tic melting of dunite may be expected to occur several hundred degrees (°C) below 
m impact melting.—G.D.C 
re 
ed 3489 Baker, Jack. Drainage history of a part of the Hocking River valley--Ohio Acad. 
st Sci., Field Trip Guide, Apr. 24, 1965: [Columbus, Ohio Div. Geol. Survey] 18 
al, p., illus., 1965. 
The history of the Hocking River valley from Teays drainage to the present is 
<5 covered for the part in Athens and Hocking Counties. The generally dendritic 
Is, pattern shows peculiarities due to the southeast dipping bedrock, shifting of drainage 


divides by stream piracy, and complex Pleistocene drainage changes. Two tributaries 
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of the Teays River flowed south across Athens County and drained the whole 
county. Drainage changes and valley-fill terraces caused by glacial advances and 
retreats are discussed. Sketch maps of Pleistocene deposits and those showing Teays 
drainage superimpooed on modern drainage are included.—E.S.L. 


3412 Bamert, E.; Schnitter, G.; Weber, M. Triaxial and seismic laboratory tests for 


stress-strain-time studies [with French abs.], in Internat. Conf. Soil Mechanics and 
Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto 
Press, p. 151-155, illus., 1965. 


Stress-strain-time studies on granular soils were carried out using a combination 
of soil mechanical and geophysical methods. A normal triaxial compression 
apparatus for large samples (diam 25 cm) was fitted with seismic measuring 
equipment. An explanation is offered for discrepancies in the results obtained for 
elasticity moduli from quasi-static and dynamic methods, respectively.— Authors’ 
abstract 


3655 Bardack, David. Localities of fossil vertebrates obtained from the Niobrara 


Formation (Cretaceous) of Kansas: Kansas Univ. Mus. Nat. History Pub., v. 17, 
no. |, p. 1-14, 1965. 


Catalog records for the majority of vertebrates from the Niobrara Formation of 
Kansas yield little or no data as to the locality. Believing that such information 
would prove valuable in stratigraphic or ecologic studies, Bardack has determined 
range, township, and in many cases section for poorly defined localities. Locality 
records of fossils from publications or museum catalogs are listed under the name 
of the museum in which the material is housed.—E.S.L. 


Bardack, David. Anatomy and evolution of chirocentrid fishes: Kansas Univ. 
Paleont. Contr. [40], Vertebrata, art. 10, 87 p.. illus., tables, 1965. 


The geologic range of the Chirocentridae exceeds that of other teleostean families. 
They appear in the Late Jurassic, but perhaps as early as the Middle. In Cretaceous 
time this family became generically diversified; one genus exists today. Specimens 
have been found in all continents except Asia. References have been scattered, 
and the entire family is reviewed here for the first time. Anatomy of the Recent 
species and three Cretaceous species is described with emphasis on neurocranial and 
jaw structure. Systematics of the 11 other genera are reviewed. Two major 
radiations occurred in the chirocentrid evolution: the first, in the Jurassic with the 
origin of four genera, and the second, in the Cretaceous with the development of 
two branches from Thrissops. Anatomical studies show that chirocentrids should 
be placed among philodophorid descendants rather than leptolid.—E.S.L. 


3776 Barnes, Virgil E.; Russell, Richard V. Devitrification of glass around collapsed 


3592 





bubbles in tektites: Geochim. et Cosmochim. Acta, v. 30, no. 2, p. 143-152, illus., 
tables, 1966. 


A number of tektites recovered from the ashes of a house burned when Manila 
was destroyed in 1945 show heating effects and devitrification around partially 
collapsed bubbles. Heating experiments on fresh specimens are reported here which 
give more precise information on time and temperature needed to produce the 
observed devitrification. It is concluded that normal tektite bubbles probably 
resulted from water vapor, and that high vacuums in the bubbles result from the 
absorption in or reaction of the water vapor with the glass surrounding the bubbles. 
This shows that tektites could have formed at atmospheric pressure on Earth—a 
possibility which eliminates one of the objections to a terrestrial origin.—D.B.V. 


Barnhisel, R. I.; Rich, C. I. Gibbsite, bayerite, and nordstrandite formation as 
affected by anions, pH, and mineral surfaces: Soil Sci. Soc. America Proc., v. 29, 
no. 5, p. 531-534, illus., tables, 1965. 


Al(OH); polymorph formation was found to be a function of the pH (or OH/AIl 
molar ratio) and anions (or salt concentration). Crystallinity was related to these 
factors as well as the mineral surface available in the system. Gibbsite formation 
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was favored by acidic, bayerite by basic, and nordstrandite by slightly acid to neutral 
pH environmenis.—Editor’s abstract 


3657 Barraclough, J. T. Waste injection into a deep limestone in northwestern Florida: 


Ground Water, v. 4, no. 1, p. 22-24, illus., tables, 1966. 


During a three-month trial period, 70 million gallons of industrial wastes were 
successfully injected at moderate pressures into a deep limestone in the westernmost 
part of Florida. The movement of these wastes is expected to be predominantly 
southward toward the natural discharge area far out in the Gulf of Mexico. The 
limestone lies between two thick beds of clay and contains 13,000 ppm salty water. 
A series of aquifers and aquicludes appear capable of preventing contamination of 
the overlying fresh-water aquifers.—from Author's abstract 


Baumhoff, Martin A.; Heizer, Robert F. Postglacial climate and archaeology in 
the Desert West, in The Quaternary of the United States: Princeton, N. J., Princeton 
Univ. Press, p. 697-707, illus., tables, 1965. 


Examination is made of some of the views, notably those of Achmann, Jennings, 
Martin, and Bryan and Gruhn, recently expressed in opposition to, or substantial 
modification of, the postglacial climatic sequence proposed by Antevs. Evidence 
of climatic changes and synchronous cultural changes in the Desert West are 
summarized. The four-stage Cochise culture sequence of southern Arizona appears 
to show reflections of climatic change. The sequence in the western Great Basin 
and the Columbia Plateau gives clear support for the Antevs scheme. In the eastern 
Great Basin the evidence from Danger Cave appears to contradict the notion of 
post-Pleistocene climatic change, but it is open to question. In general, the 
archaeological evidence supports the Antevs climatic sequence.— Authors’ abstract 


3499 Beals, C.S. The identification of ancient craters, in Geological problems in lunar 


research: New York Acad. Sci. Annals, v. 123, art. 2, p. 904-914, illus., table, 
1965. 


There are numerous ancient craters on Earth and many thousands on the Moon 
the origin of which is the subject of disagreement among scientists. There are 
opposing points of view by volcanologist and meteoriticist on circular features, size, 
shattering, energy to produce volumes of melted rock, central uplifts within craters, 
and association with objects of known volcanic or meteoritic origin. Theoretical 
differences that may be due to steam pressure and to impact are indicated, which 
might be distinguished by drilling or geophysical investigations; the energy relation 
to depth is discussed. To examine critically the fundamental physical criteria of 
identification, the volcanologists and meteoriticsts could well collaborate; craters 
of both types might be found in the same general neighborhood.—G.D.C. 


Beavers, A.H. See Fehrenbacher, J. B. 3676 


3679 Belcher, D. J.; Schepis, E. L. Exploration theory can aid oil hunters: Oil and 


Gas Jour., v. 63, no. 48, p. 108-113, 1965. 
During the consolidation process shear failures develop in sediments as a result of 
differential consolidation. Shear failures also occur in sediments as a result of 
folding, doming, or piercement. Flexing as a result of seismic energy from various 
sources results in the projection of the failure pattern to the surface through 
overlying sediments. Photogrammetric methods can be used to study details of the 
failure system and determine its structural cause.—S.E.F. 

Benedict, James B. See Osburn, William S. 3814 

Berdan, Jean M. See Sohn, I. G. 3673 

Bergquist,S.G. See Poindexter, O. F. 3544 


Bergstrom,S.M. See Sweet, W. C. 3770 
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Bermidez, Pedro J. See Bolli, Hans M. 3545 


Berry, Cameron George. Stratigraphy of the Cherokee Group, eastern Osage 
County, Oklahoma: Shale Shaker, v. 16, no. 4, p. 78-93, illus., 1965. 


All of the Paleozoic systems are represented in Osage County, but the interval 
examined in this thesis is the Middle Pennsylvanian Cherokee Group. 
Approximately 150 electric logs were used. A structure contour map on top of 
the Cherokee, and an isgpach map of the Group are included. Stratigraphy and 
paleogeography of the four time-stratigraphic intervals defined by the main key 
beds are discussed, accompanied by isopach and isolith maps and sections. The 
Cherokee Group represents a transgression from the southeast, accomplished by 
a series of minor transgressions and regressions. Possible sources for the sediments 
are mentioned.—E.S.L. 


3808 Berry, M. J.; West, G. F. An interpretation of the first-arrival data of the Lake 


Superior Experiment by the time-term method: Seismol. Soc. America Bull., v 
56, no. 1, p. 141-171, illus., tables, 1966. 


Analysis of first-arrival data of the Lake Superior seismic experiment of 1963 by 
the time-term method indicates that the materials beneath the Upper Refractor (UR) 
and beneath the M-discontinuity have velocities of 6.63 and 8.10 kmps, respectively. 
The UR surface is undulating, close to the surface at the edges of the lake and 
about 15 km deep east and west of the Keweenaw Peninsula. The M~-discontinuity 
dips eastward from about 35 km at the west end of the lake to about 60 km just 
west of the Keweenaw Peninsula. The material above the UR has a velocity of 
roughly 5.5 kmps, corresponding to sediments. The UR probably is the top of 
the great thickness of igneous rocks known to underlie the sedimentary section. 
D.B.V. 


Berry, W. B. N. Climacograptus hastatus T. S. Hall—Its lectotype and some local 
populations: Jour. Paleontology, v. 40, no. 1, p. 162-176, illus., 1966. 


A lectotype of Climacograptus hastatus T. S. Hall is designated and the eight groups 
which appear to comprise the species are fully described. Two of the groups, from 
Victoria, Australia, appear to be older than the others. One group each from 
southern New South Wales, Texas, and Idaho, and three from two different areas 
in Nevada appear to be about the same age and are the youngest members. One 
group found in a Nevada area ranges from a medial age position between oldest 
and youngest groups into strata considered age equivalents of the youngest groups. 
Groups are considered to represent fossil remains of local populations, both 
temporal and geographic, within the entire population that comprised the species 
C. hastatus.—from Author's abstract 


3692 Bhattacharyya, B. K.; Morley, L. W. The delineation of deep crustal magnetic 


bodies from total field aeromagnetic anomalies, in The symposium on magnetism 
of the Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, 
p. 237-252, illus., 1965. 


Eighty-five magnetic anomalies over Precambrian rocks in northwestern Ontario 
(lat 48°-53° N. and long 86°-94° W.) were analyzed for horizontal dimensions and 
depths to tops and bottoms of causative bodies and magnitude and direction of 
total polarization vectors. Bodies range from 0.8-5.1 km in horizontal dimension, 
4.8-8 km in depth to tops, and 20 km in depth to bottom which is interpreted 
as mean depth to the Curie point geotherm. Polarization directions of positive 
anomalies are widely different from present direction of the Earth's field, are 
consistent, and almost reverse of those of negative anomalies; this suggests that at 
depth components of magnetization along the present field are small! in comparison 
to natural remanent magnetization. Positive and negative bands of anomalies could 
be caused by slow cooling from outside toward center of this orogenic belt during 
several reversals of the Earth's field.—V.S.N. 


3557 Bieber, C. L. Structural mapping by means of Mississippian corals in west-central 





Indiana: Indiana Acad. Sci. Proc. 1964, v. 74, p. 268-270, illus., 1965. 
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Chert layers and intraformational conglomerates are too widely scattered to be 
reliable markers in structural mapping in western Indiana; formational colors also 
fail, and brachiopods and crinoids are not diagnostic. The bryozoan layer in the 
upper St. Louis Limestone is useful, but may occur in other layers. The 
Mississippian coral, Lithostrotionella canadense, which marks the approximate base 
of the Ste. Genevieve Limestone is of the greatest use. A sample map interpretation 
is included.—E.S.L. 


Bishop, Gale A. The paleontology and stratigraphy of the Upper Cretaceous upper 
Pierre Shale on Cedar Creek anticline, southeastern Montana: South Dakota Acad. 
Sci. Proc. 1965, v. 44, p. 91-96, illus., 1965. 


The Pierre Shale becomes sandier and grades into the Fox Hills Sandstone, which 
apparently was deposited along the shoreline of the regressing Pierre sea. The 
contact should, therefore, transgress time lines. It is suggested that this contact 
is approximately at the abrupt color change from yellow to gray, just above a 
concretionary zone. The Pierre sea appears to have begun its retreating fluctuations 
between Glendive, Montana, and Newcastle, Wyoming. Mollusks collected from 
concretions in the Pierre Shale are listed. —E.S.L. 


3479 Black, B. A. Nature, direction, and amount of displacement of the Nebo 


Overthrust, Southern Wasatch Mountains, Utah: Utah Acad. Sci., Arts, and Letters 
Proc., v. 42, pt. 1, p. 114-117, 1965. 


The stratigraphic section is being brought up to date. Rocks range from 
Pennsylvanian to Quaternary, and aggregate 20,000 feet or more. Mount Nebo 
is carved out of the lower eastern limb of an overturned anticline, which is truncated 
by the normal Wasatch fault along the western margin of the mountain. The Nebo 
overthrust dips west-southwest at a low angle, to the center of the range where 
the dip direction reverses. Indicated direction of movement for the upper plate 
is west to east, and minimum displacement is considered to be six or seven miles. 
Long Ridge is a remnant of an overturned anticline which is interpreted as the 
upper plate of the overthrust in that area.—E.S.L. 


3494 Black, B. Allen. Nebo Overthrust, Southern Wasatch Mountains, Utah: Brigham 


Young Univ. Geology Studies, v. 12, p. 55-89, illus., geol. map, 1965. 


Pennsylvanian to Quaternary stratigraphy of the southern Wasatch Mountains is 
discussed, including detailed subdivision of some formations. Two conspicuous 
structural elements are described, the overturned Nebo anticline and the Nebo 
overthrust. The Foote’s Canyon thrust and several normal faults are also discussed. 
Formations in the Mount Nebo area attest to several tectonic episodes, beginning 
with the Cedar Hills orogeny and culminating in the Basin and Range deformation. 
E.S.L. 


3550 Black, Douglas F. B.; Cressman, Earle R.; MacQuown, William C., Jr. The 


Lexington limestone (Middle Ordovician) of central Kentucky: U.S. Geol. Survey 
Bull. 1224-C, p. C1-C239, illus., 1965. 


In this report the Lexington Limestone is revised to include the entire sequence 
of dominantly bioclastic generally fossiliferous limestone lying above lithographic 
limestone of the Tyrone Limestone and below interbedded tabular limestone and 
shale of the Clays Ferry Formation. The names Cynthiana Formation and 
Woodburn Limestone Member are abandoned. A reference section is given and 
described.— W.L.G. 


3742 Blade, Lawrence V. Geologic map of parts of the Hamlin and Paris Landing 


quadrangles, western Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-498, 
scale 1:24,000, section, text, 1966. 


The McNairy Formation contains abundant sand for local uses and gravel is mined 
from small pits in the continental deposits and used for road metal. The Warsaw 
Limestone is probably the best source for limestone aggregate and road metal, but 
drilling is needed to determine the overburden and amounts of shale and chert in 
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the formation at any site. Water for domestic supply can be obtained from 
Mississippian rocks and from the McNairy Formation._-M.C.M 


3488 Bloom, Arthur L. The explanatory description of coasts [with German and French 


abs.]: Zeitschr. Geomorphologie, v. 9, no. 4, p. 422-436, illus., 1965. 


An explanatory-descriptive scheme of coastal morphology involves the variables of 
erosion and deposition, submergence and emergence, and time. These variables 
may be represented by three mutually perpendicular axes, with emergence and 
deposition as the positiveNdirections on two axes, in opposition to submergence and 
erosion as the negative directions, and time as the third axis. Representation of 
Johnson's, Shepard's, and Valentin’s classifications are shown and discussed. As 
a test the Connecticut coast is described in terms of its postglacial geomorphic 
history, and the results compared to the deductive morphology of previous authors. 
ES.L. 


3732 Bock, Walter J. The root of adaptive mechanisms in the origin of higher levels 


of organization: Systematic Zology, v. 14, no. 4, p. 272-287, illus., 1965. 


The term adaptation is used both as a state of being and as a process. The model 
suggested for the sequence of events in the origin of new groups is an evolutionary 
change that (1) involves a series of many steps, each representing an intermediate 
stage, (2) occurs in an intermediate adaptive zone, and (3) involves a number of 
phyletic lines. Each step involves preadaptations, key innovations, and a 
postadaptational period with an adaptive radiation of forms. This radiation, in 
turn, may result in a new preadaptation leading to another step, and so on. If 
the evolving group reaches a new major adaptive zone, a larger adaptive radiation 
may occur, marking the primary flowering of the new group. The series of 
modifications involved in the evolution of a new higher level of organization is 
exactly the same as the continuous evolutionary change within the old adaptive zone. 
A search for new mechanisms is not needed. Schematic models are included.— E.S.L. 


3552 Bodine, M. W., Jr.; Holland, H. D.; Boresik, Maria. Coprecipitation of manganese 


and strontium with calcite, in Symposium—Problems of postmagmatic ore 
deposition with special reference to the geochemistry of ore veins, Prague, 1963, 
V.2: Prague, Geol. Survey of Czechoslovakia, p. 401-406, illus., 1965; discussion, 
ibid., p. 451-453, illus., 1965. 


The experimentally determined distribution coefficient is presented for manganese 
and strontium fractionation between calcite and its parent solution under varying 
conditions of temperature, pressure, and ionic strength. The distribution coefficient 
and its variations are shown graphically and discussed. Possible application of this 
to the study of ore-forming fluid at Providencia, Mexico, is mentioned.—E.S.L. 


Bogard,D.D. See Rowe, M. W. 3559 


3545 Bolli, Hans M.; Bermidez, Pedro J. Zonation based on planktonic foraminifera 





of Middle Miocene to Pliocene warm-water sediments [with Spanish abs.]: Bol. 
Inf., v. 8, no. 5, p. 121-149, illus., tables, 1965. 


Sequences of planktonic foraminifera are described, as encountered in beds of middle 

Miocene to Pliocene age in northeastern and northwestern Venezuela, Jamaica, and 

Java. Although there are discrepancies attributable to ecologic factors, the sequences 

match well enough to serve as a basis for six zones, which are formally proposed. 

Placement of the Miocene-Pliocene and Pliocene—Pleistocene boundaries is discussed 

briefly. Five new planktonic species, three of zonal value, are described and figured.— 
from Authors’ abstract 


Bolt, Bruce A. See Mooney, Harold M. 3791 


Bolton, Thomas E. Catalogue of type invertebrate fossils of the Geological Survey 
of Canada, V. 2: Ottawa, Ontario, Canada Geol. Survey, 344 p., 1965. 


This volume of the catalog includes all Mollusca in the collection as of mid-1963. 
As in Volume |, no complete synonymy is attempted for any species. The secondary 


see Oe a 
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type terms Plastotype and Topotype are introduced in addition to those adopted 
from the first volume. Plastotypes or casts of type specimens are of considerable 
value, both of specimens no longer available or retained in other institutions. 
Topotypes are described specimens collected from the type locality of a species.— 
ESL. 


3501 Bolton, Thomas E. Contributions to Canadian palaeontology—Pt. 1, Trilobites 
from Upper Silurian rocks of the Canadian Arctic Archipelago—Encrinurus 
(Frammia) and Hemiarges [with French abs.]: Canada Geol. Survey Bull. 134, p. 
1-14, illus., 1965. 


Type specimens of Cromus arcticus Haughton and Frammia dissimilis Holtedahl are 
restudied, and together with new material are assigned to Encrinurus (Frammia) 
arcticus. Distribution of Lower and Middle Ludlovian Hemiarges aquilonius 
Whittington and Late Silurian or Early Devonian H. bigener n. sp. within the 
Canadian Arctic is outlined.--Author’s abstract 


3502 Bolton, Thomas E. Contributions to Canadian palaeontology—Pt. 2, Ordovician 
and Silurian tabulate corals Labyrinthites, Arcturia, Troedssonites, Multisolenia, and 
Boreaster [with French abs.]: Canada Geol. Survey Bull. 134, p. 15-33, illus., table, 
1965. 


All available specimens have been re-examined with special reference to their 
stratigraphic and geographic ranges. It is concluded that Tetraporella is a junior 
synonym of Labyrinthites. Additional specimens of Middle Ordovician L. (L.) 
chidlensis are described from Canadian and Alaskan localities. Three additional 
specimens of Middle Silurian Multisolenia tortuosa collected from the type locality, 
Lake Timiskaming, Ontario, are described and the distribution of this and other 
species reviewed. Thin sections of Boreaster lowi confirm its assignment to 
Fossopora.-—E.S.L. 


Bolton, Thomas E. See Sinclair, G. Winston. 3503 


3549 Bond, T. A. Ephedran pollen grains in Pleistocene sediments of central and 
southeastern Oklahoma: Oklahoma Geology Notes, v. 25, no. 12, p. 302-307, illus., 
1965. 


Ephedran pollen, of unknown origin, occurs in Pleistocene clay in terrace deposits 
of the Washita and Red Rivers. These grains do not resemble living forms which 
are pictured with them. They are found in association with Cretaceous-Tertiary 
hystrichosphaerids, so may be undescribed Cretaceous forms, or possibly recycled 
Permian or Triassic. No specific names are assigned.—E.S.L. 


Borcsik, Maria. See Bodine, M. W., Jr. 3552 
Borcsik, Maria. See Holland, H. D. 3582 


3492 Bordine, Burton W.  Paleoecologic implications of strontium, calcium, and 
magnesium in Jurassic rocks near Thistle, Utah: Brigham Young Univ. Geology 
Studies, v. 12, p. 91-120, illus., tables, 1965. 


In an attempt to reconstruct environmental conditions in the portion of the sea 
that extended over eastern Utah, 75 chemical analyses were run on micrite, 
calcareous shale, oolitic limestone, and siltstone from the Twin Creek Limestone. 
The procedure is described and the implications of element distribution discussed. 
A source area of low relief and sea-level fluctuations due to minor tectonism are 
indicated. The climate was very warm. Deposition took place in a shoal 
environment under normal marine and hypersaline conditions. Analyses are 
tabulated and columnar sections show the distribution and relationship of the 
various factors. A detailed stratigraphic section is included.— E.S.L. 


3587 Bouma, A. H. Sedimentary characteristics of samples collected from submarine 
canyons: Marine Geology, v. 3, no. 4, p. 291-320, illus., 1965. 
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A detailed study of sedimentary structures was made on oriented sediment cores 
collected in various submarine canyons off southern California and Baja California; 
X-ray radiography on vertical slices of cores was the primary technique employed. 
The few primary sedimentary structures in the clayey shelf sediments in southern 
California are those caused by slumping and reworking by organisms. Sediments 
from the axis of canyons are coarse and show parallel and current-ripple lamination, 
and some small-scale graded bedding; slump phenomena and _ reworking by 
organisms are not common. Away from the axis, samples were finer grained and 
show fewer primary and more secondary structures. A sample from the apron of 
the La Jolla Fan Valley.has a succession of sedimentary structures similar to the 
facies of ancient turbidites. Sediment transport is discussed, and it seems likely 
that it is not purely a mass movement.—V.S.N 


3555 Boyd, Don R.; Dyer, Byron F. Frio barrier bar system of south Texas: Am. 


Assoc. Petroleum Geologists Bull., v. 50, no. 1, p. 170-178, illus., 1966. 


The Frio Formation of middle Tertiary age consists of an elongate body of laterally 
deposited shoreline sandstone bounded by lagoonal sediments on the landward side 
and by marine sediments on the seaward side.— W.C.C 


3682 Bradley, William C. Glacial geology, periglacial features, and erosion surfaces 


in Rocky Mountain National Park, Trip 6 in Guidebook for one-day field 
conferences, Boulder area, Colorado—Internat. Assoc. Quaternary Research, 7th 
Cong., U.S.A., 1965: Lincoln, Nebr., Nebraska Acad. Sci., p. 27-33, illus., 1965. 


This summary of glacial and periglacial features in the Rocky Mountain National 
Park is largely a condensation of the writings and personal communications of G. 
M. Richmond (1953; 1960). There were at least three major Pleistocene glaciations 
by long valley glaciers on the east slope and two rejuvenations of small cirque glaciers 
in Recent time. Deposits of the pre-Bull Lake, Bull Lake, and Pinedale glaciations, 
and the Neoglacial deposits of the small advances of cirque glaciers are described 
briefly. Theories for origin of the gentle smooth slopes of the tundra country, 
contrasting sharply with the glaciated valleys, are reviewed.—G.D.C. 


3493 Brady, Michael J. Thrusting in the Southern Wasatch Mountains, Utah: Brigham 


Young Univ. Geology Studies, v. 12, p. 3-53, illus., 1965. 


Laramide deformation occurred in at least two pulses. The first was the result 
of compressional forces toward §.21°E. Later structures were formed by forces 
toward N.70°E. Comparison of stratigraphic sections in the southern Wasatch 
Range and at Long Ridge and the East Tintic Mountains shows no evidence of 
horizontal displacements between these areas. All three sections are in the upper 
plate of a major overthrust. The Santaquin thrust appears to be a northern extension 
of the Nebo thrust, and remapping of thrusts in Payson Canyon has revealed a 
large fenster. Geologic sketch maps and sections are included.—E.S.L. 


Branson, Farrel A. See Hadley, Richard F. 3685 


3829 Brasher, B. R.; Franzmeier, D. P.; Valassis, V.; Davidson, S. E. Use of saran 


resin to coat natural soil clods for bulk- -density and water-retention measurements: 
Soil Sci., v. 101, no. 2, p. 108, 1966. 


The saran resin is dissolved in methyl ethyl ketone using resin to solvent ratios 
of 1:4 to 1:8. The soil clods are held by a thread and briefly immersed in the 
saran solution. The clod is allowed to dry for 10 to 30 minutes. The saran is 
impermeable to liquid water, permitting moisture content and bulk density 
measurements.—J.W.H. 


Braught,G. J. See Vincenz,S. A. 3697 


3408 Brereton, Roy G. Aeromagnetic survey of Meteor Crater, Arizona, in Geological 





problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 1175- 
1181, illus., 1965. 
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In this survey, initially made to test a vector airborne magnetometer installed inside 
an aircraft, eight radial profiles were made from a constant pressure altitude of 
1,000 feet above the crater rim, each out a distance of six or seven miles. The 
data indicated perfection in the installation, but a ground anomaly was surprising. 
Further defined by two long profiles flown at 3,000 feet above the crater, N-S and 
E-W, the pronounced magnetic high south of the crater is interpreted as a buried 
tabular body, 15 miles long northwest-southeast and 10 miles wide north-south. 
Evidence suggests a basic intrusion of irregular thickness.—_G.D.C. 


3802 Bretz, J Harlen. Correlation of glacial lake stages in the Huron-Erie and 


Michigan Basins: Jour. Geology, v. 74, no. t, p. 78-79, 1966. 


Bretz restates his interpretations that oppose Hough's (ibid., p. 62-77) regarding 


‘the relation of the Grand River channel to glacial lake stages, and of a critical 


gravel as a Lake Chicago shoreline feature on Valders Drift. The controversy, 
according to Bretz, must be solved by critical examination of field evidence by other 
geologists.—_D.R.M. 

Bridgwater, D. See Windley, B. 3484 


Brock,M.R. See Heyl, A. V. 3756 


3755 Brokaw, Arnold L.; Dunlap, John C.; Rodgers, John. Geology and mineral deposits 


of the Mosheim and Johnson anticlines, Greene County, Tennessee: U.S. Geol. 
Survey Bull. 1222-A, p. Al-A21, illus., 1966. 


Small deposits of zinc and barite occur in limestone and dolomite of the Knox 
Group that are exposed in the Mosheim and Johnson anticlines in Greene County, 
Tenn. Deposits in Johnson anticline are in beds that are stratigraphic equivalents 
of host rocks for the large zinc deposits of the Mascot-Jefferson City district, 35 
miles to the southwest. Prospects in the Mosheim anticline are in beds that are 
stratigraphically lower. The anticlines are typical of larger folds in the Valley and 
Ridge province. These anticlines expose rocks ranging in age from Late Cambrian 
to Middle Ordovician, and contain internal structural features consisting of minor 
overturned folds, thrust faults, and tear faults. No lead or zinc ore has been shipped 

. but some barite has been produced from small mines in the area of Johnson 
anticline.—Authors’ abstract 


3725 Brooks, Sheilagh T.; Conrey, Bert L.; Dixon, Keith A. A deeply—buried human 


skull and Recent stratigraphy at the present mouth of the San Gabriel River, Seal 
Beach, California: Southern California Acad. Sci. Bull., v. 64, pt. 4, p. 229-241, 
illus., 1965. 


Half a mile inland from the present coastline, marine strata in which a human skull 
was reported to have been imbedded 32 feet below present ground surface (16 feet, 
3 inches below sea level), indicate conditions of deposition similar to those existing 
today behind the sand bar at Sunset Beach, a few miles south of Seal Beach. The 
skull rested on a layer of clayey silt in the bottom of an 18-inch layer of shells, 
which is overlain by several layers of peat. -Exposed layers below recent fill show 
that after its deposition there was eustatic rise in sea level, coastal subsidence, or 
both, of at least 26 feet, accompanied by deposition, interrupted twice by erosion, 
and finally a vertical shift of 10 feet by crustal movement. A C-14 date of about 
1000 B.P. was obtained for the site.—G.D.C. 


3436 Brown, R. J. E. Distribution of permafrost in the discontinuous zone of western 


Canada [summ.], in Canadian Regional Permafrost Conf., 1964, Proc.: Natl. 
Research Council Canada Associate Comm. Soil and Snow Mechanics Tech. Memo. 
86, p. 1-14, illus., discussion p. 16-18, 1965. 


Permafrost, or perennially frozen ground, is defined as referring to the thermal 
condition under which earth materials exist at a temperature below 32°F 
continuously for a number of years. In the zone discussed here, both horizontal 
and vertical discontinuities exist in the permafrost. The location and boundaries 
of the discontinuous zone, and its nature are described. The influence of climate 
and of the terrain: relief, physiography, glacial geology, and snow cover, are 
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discussed. Further knowledge is necessary in order to solve engineering problems 
arising with increasing development.—E.S.L. 


3514 Brownlow, Arthur H.; Reinhard, Mahlon J. Laboratory manual—Geology for 


engineers: Dubuque, Iowa, Wm. C. Brown Co., 143 p., illus., tables, 1965. 


This manual is meant to be used in introductory courses in geology which are offered 
to students in the engineering field. Each exercise gives a brief review of some 
phase of geology with engineering applications. Some of the applications are 
discussed, and the review ts followed by problems to be solved. One appendix gives 
a case history, another suggestions for additional problems, and a third, selected 
sources of geological information.—E.S.L. 


3762 Bryant, Bruce; Reed, John C., Jr. Mineral resources of the Grandfather Window 


and vicinity, North Carolina: U.S. Geol. Survey Circ. 521, 13 p., illus., tables, 
1966. 


The most valuable and largest mineral resources presently known in the Grandfather 
Mountain area are gravel, sand, road metal, and building stone. Mica, feldspar, 
kaolin, iron, titanium, and asbestos have been produced, and additional resources 
may be available in modest amounts. Uranium, lead, zinc, manganese, gold, and 
copper occur in small amounts, but no deposits minable under present economic 
conditions are known.—Authors’ abstract 


3404 Bucher, Walter H. The largest so-called meteorite scars in three continents as 


demonstrably tied to major terrestrial structures, in Geological problems in lunar 
research: New York Acad. Sci. Annals, v. 123, art. 2, p. 897-903, illus., 1965. 


In the United States, the largest well-exposed cryptoexplosion structure, the Wells 
Creek Basin in western Tennessee, lies on the tectonic axis along which lie the Hicks 
Dome in Illinois and the Avon area of diatremes in Missouri. This structure is 
compared to the Ries Basin on the Danube flexure in Europe, along which lie 
similarly spaced breccia pipes; and to the Vredefort Dome in Africa, one of five 
circular structures that lie in a straight line 270 miles long. In all three regions 
the breccia pipes indicate close association with deepseated volcanic phenomena. 
Shatter cones and coesite that abound in all (except the Ries Basin in Germany) 
are not accepted as sufficient evidence for meteorite impact.—G.D.C. 


3495 Bullock, Ladell R. Paleoecology of the Twin Creek Limestone in the Thistle, 





Utah area: Brigham Young Univ. Geology Studies, v. 12, p. 121-147, illus., table, 
1965. 


The lower 644 feet of the Twin Creek Limestone was measured in detail. Six distinct 
facies are recognizable (four deposited in cyclic sequences) and _ represent 
interfingering of the eastern shelf and western miogeosynclinal sediments. The cyclic 
sequences represent a complete regressive-transgressive cycle, with the marine 
micrite facies dominating. Conditions generally were unfavorable for plant and 
animal life, but some fossils are found in oolite beds and in stringers in the micrite.— 
E.S.L. 


Burand, W. M. A geochemical investigation between Chatanika and Circle Hot 
Springs, Alaska: Alaska Div. Mines and Minerals Geochem. Rept. 5, 11 p., illus., 
table, 1965. 


This investigation of stream sediments along the Steese Highway was only 
moderately successful in finding interesting concentrations of metals. Anomalies 
found on Deadwood Creek may be related to mineral deposits associated with local 
granites and their fine-grained equivalents; other anomalies may reflect a general 
increase in mineralization of the bedrock, but could lead to discovery of possible 
economic deposits. Insufficient sampling was done for a detailed report. Upper 
reaches of streams heading in the highlands near Pedro Dome, and the headwaters 
of Sourdough and Faith Creeks should be sampled for tin and beryllium as well 
as copper, lead, zinc, and molybdenum, and areas adjacent to most of the granitic 
bodies should be investigated.—from Author's abstract 


3709 


3434 


3541 
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Burnett, D. S.; Lippolt, H. J.; Wasserburg, G. J. The relative isotopic abundance 
of K*® in terrestrial and meteoritic samples: Jour. Geophys. Research, v. 71, no. 
4, p. 1249-1269, illus., tables, 1966. 


The isotopic composition of K was measured by mass spectrometry for nine stone 
meteorites, silicate from a mesosiderite and an iron meteorite, and four terrestrial 
samples. No variations in the K-40 between the terrestrial and meteorite samples 
could be found which could be ascribed to particle irradiation in the early history 
of the solar system. These results set relatively strong limitations on possible 
mechanisms for the formation of the Earth and meteorites if the idea of large- 
scale irradiation in the early history of the solar system, as suggested by Fowler, 
Greenstein, and Hoyle (1962) is to be retained. The implications of this work on 
K-—Ar ages of stone and iron meteorites are discussed.—D.B.V. 


Bush, B. O.; Schwarz, S. D. Seismic refraction and electrical resistivity 
measurements over frozen ground, in Canadian Regional Permafrost Conf., 1964, 
Proc.: Natl. Research Council Canada Associate Comm. Soil and Snow Mechanics 
Tech. Memo. 86, p. 32-37, illus., discussion p. 38-39, 1965. 


A geophysical test program was conducted near Kettle Rapids on the lower Nelson 
River in northeastern Manitoba to determine the feasibility of using refraction 
seismic and electrical resistivity methods for predicting depth to rock through frozen 
ground. Some knowledge of the applicability of these methods to delineation of 
the limits of frozen overburden was gained also.—E.S.L. 


California Dept. Water Resources. Water well standards—San Joaquin County— 
Preliminary edition: California Dept. Water Resources Bull. 74-5, [85] p., illus., 
tables, geol. map, 1965. 


Results are reported of an investigation to obtain information necessary to 
recommend water well construction and sealing standards for protection of ground- 
water quality. Ground water occurs through San Joaquin County but the quality 
and availability vary widely. In the Eastern area the post-Eocene formations yield 
excellent water. The continental Pliocene-Pleistocene Tulare Formation is the most 
important aquifer in the Tracy area, but the water quality is not good. In the 
Delta area moderate amounts of rather poor quality water are found in the Delta 
deposits, fine-grained sediments of post-Mehrten age. Usable ground water in the 
central and eastern portion of the Stockton area is stored to a depth of 1,100 feet 
in the alluvium and Victor and Laguna Formations. All formations are described 
and shown on sections. Recommended standards for well construction and 
destruction are discussed.—E.S.L. 


Campbell, R.H. See Sainsbury, C. L. 3636 


3556 Canada Geological Survey. Aecromagnetic map, Menneval, New Brunswick: 


3831 


3832 


3833 


3834 


3835 


3836 





Canada Geol. Survey Geophysics Paper 4001, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac a la Pluie, Quebec: Canada 
Geol. Survey Geophysics Paper 2035, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac Maupertuis, Quebec: Canada 
Geol. Survey Geophysics Paper 2036, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac Piraube, Quebec: Canada 
Geol. Survey Geophysics Paper 2037, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac Machisque, Quebec: Canada 
Geol. Survey Geophysics Paper 2038, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac Laparre, Quebec: Canada 
Geol. Survey Geophysics Paper 2043, scale 1:63,360, 1965. 


Canada Geological Survey. Aeromagnetic map, Lac Fromont, Quebec: Canada 
Geol. Survey Geophysics Paper 2044, scale 1:63,360, 1965. 
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3837 Canada Geological Survey. Aeromagnetic map, Lac Daran, Quebec: 
Geol. Survey Geophysics Paper 2046, scale 1:63,360, 1965. 


3838 Canada Geological Survey. Aeromagnetic map, Lac Péribonca, Quebec: 
Geol. Survey Geophysics Paper 2047, scale 1:63,360, 1965. 


3839 Canada Geological Survey. Aeromagnetic map, Riviére Cocoumenen, 
Canada Geol. Survey Geophysics Paper 2048, scale 1:63,360, 1965. 


3840 Canada Geological Sinvey. Acromagnetic map, Lac Onistagane, Quebec: 
Geol. Survey Geophysics Paper 2049, scale 1:63,360, 1965. 


3841 Canada Geological Survey. Aeromagnetic map, Lac Le Bausais, Quebec: 
Geol. Survey Geophysics Paper 2050, scale 1:63,360, 1965. 


3842 Canada Geological Survey. Aeromagnetic map, Lac Gaschet, Quebec: 
Geol. Survey Geophysics Paper 2055, scale 1:63,360, 1965. 


3843 Canada Geological Survey. Aeromagnetic map, Lac Manet, Quebec: 
Geol. Survey Geophysics Paper 2056, scale 1:63,360, 1965. 


3844 Canada Geological Survey. Aeromagnetic map, Lac Wahemen, Quebec: 
Geol. Survey Geophysics Paper 2057, scale 1:63,360, 1965. 


3845 Canada Geological Survey. Aecromagnetic map, Lac Patamisk, Quebec: 
Geol. Survey Geophysics Paper 2058, scale 1:63,360, 1965. 


3846 Canada Geological Survey. Aecromagnetic map, Riviére Durfort, Quebec: 
Geol. Survey Geophysics Paper 2059, scale 1:63,360, 1965. 


3847 Canada Geological Survey. Aeromagnetic map, Lac Elvard, Quebec: 
Geol. Survey Geophysics Paper 2060, scale 1:63,360, 1965. 


3848 Canada Geological Survey. Aeromagnetic map, Lac Manouane, Quebec: 
Geol. Survey Geophysics Paper 2061, scale 1:63,360, 1965. 


3849 Canada Geological Survey. Aeromagnetic map, Baie Bellevue, Quebec 
Geol. Survey Geophysics Paper 2062, scale 1:63,360, 1965. 


3850 Canada Geological Survey. Aeromagnetic map, Lac Dalguilhe, Quebec: 
Geol. Survey Geophysics Paper 2079, scale 1:63,360, 1965. 


3851 Canada Geological Survey. Aeromagnetic map, Lac Pariseau, Quebec: 
Geol. Survey Geophysics Paper 2080, scale 1:63,360, 1965. 


3852 Canada Geological Survey. Acromagnetic map, Lac Dahouet, Quebec: 
Geol. Survey Geophysics Paper 2081, scale 1:63,360, 1965. 


3853 Canada Geological Survey. Aeromagnetic map, Lac Desceliers, Quebec: 
Geol. Survey Geophysics Paper 2082, scale 1:63,360, 1965. 


3854 Canada Geological Survey. Aeromagnetic map, Lac Praslin, Quebec: 
Geol. Survey Geophysics Paper 2083, scale 1:63,360, 1965. 


3855 Canada Geological Survey. Aeromagnetic map, Lac Trémaudan, Quebec: 
Geol. Survey Geophysics Paper 2084, scale 1:63,360, 1965. 


3856 Canada Geological Survey. Aeromagnetic map, Lac 4a l’Argent, Quebec: 
Geol. Survey Geophysics Paper 2085, scale 1:63,360, 1965. 


3857 Canada Geological Survey. Aeromagnetic map, Lac Auriac, Quebec: 
Geol. Survey Geophysics Paper 2086, scale 1:63,360, 1965. 


3858 Canada Geological Survey. Aeromagnetic map, Riviére Tortueuse, 
Canada Geol. Survey Geophysics Paper 2087, scale 1:63,360, 1965. 
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3859 Canada Geological Survey. Aeromagnetic map, Riviére du Hibou, Quebec: 
Canada Geol. Survey Geophysics Paper 2088, scale 1:63,360, 1965. 


3860 Canada Geological Survey. Aeromagnetic map, Lac des Iles-Brulées, Quebec: 
Canada Geol. Survey Geophysics Paper 2089, scale 1:63,360, 1965. 


3861 Canada Geological Survey. Aeromagnetic map, Lac Matonipi, Quebec: Canada 
Geol. Survey Geophysics Paper 2090, scale 1:63,360, 1965. 


3862 Canada Geological Survey. Aeromagnetic map, Lac Marsac, Quebec: Canada 
Geol. Survey Geophysics Paper 2091, scale 1:63,360, 1965. 


3863 Canada Geological Survey. Aeromagnetic map, Lac a la Neige, Quebec: Canada 
Geol. Survey Geophysics Paper 2092, scale 1:63,360, 1965. 


3864 Canada Geological Survey. Aeromagnetic map, Lac Atticoupi, Quebec: Canada 
Geol. Survey Geophysics Paper 2093, scale 1:63,360, 1965. 


3865 Canada Geological Survey. Aeromagnetic map, Lac Désilets, Quebec: Canada 
Geol. Survey Geophysics Paper 2094, scale 1:63,360, 1965. 


3866 Canada Geological Survey. Aeromagnetic map, Perch, Lambton county, Ontario: 
Canada Geol. Survey Geophysics Paper 4563, scale 1:63,360, 1965. 


3867 Canada Geological Survey. Aeromagnetic map, Parkhill—Lambton, Middlesex, 
and Huron counties, Ontario: Canada Geol. Survey Geophysics Paper 4564, scale 
1:63,360, 1965. 


3868 Canada Geological Survey. Aeromagnetic map, Lucan—Huron, Middlesex, Perth 
and Oxford counties, Ontario: Canada Geol. Survey Geophysics Paper 4565, scale 
1:63,360, 1965. 


3869 Canada Geological Survey. Aeromagnetic map, Woodstock, Oxford and Brant 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4566, scale 1:63,360, 
1965. 


3870 Canada Geological Survey. Aeromagnetic map, Simcoe—Brant, Norfolk and 
Haldimand counties, Ontario: Canada Geol. Survey Geophysics Paper 4567, scale 
1:63,360, 1965. 


3871 Canada Geological Survey. Aeromagnetic map, Tilsonburg—Brant, Oxford, 
Norfolk and Elgin counties, Ontario: Canada Geol. Survey Geophysics Paper 4568, 
scale 1:63,360, 1965. 


3872 Canada Geological Survey. Aeromagnetic map, St. Thomas, Elgin and Middlesex 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4569, scale 1:63,360, 
1965. 


3873 Canada Geological Survey. Aeromagnetic map, Strathroy, Lambton and 
Middlesex counties, Ontario: Canada Geol. Survey Geophysics Paper 4570, scale 
1:63,360, 1965. 


3874 Canada Geological Survey. Aeromagnetic map, Sarnia, Lambton county, Ontario: 
Canada Geol. Survey Geophysics Paper 4571, scale 1:63,360, 1965. 


3875 Canada Geological Survey. Aeromagnetic map, St. Clair Flats, Lambton county, 
Ontario: Canada Geol. Survey Geophysics Paper 4572, scale 1:63,360, 1965. 


3876 Canada Geological Survey. Aeromagnetic map, Wallaceburg, Kent and Lambton 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4573, scale 1:63,360, 
1965. 


3877 Canada Geological Survey. Aeromagnetic map, Bothwell—Kent, Lambton, 
Middlesex and Elgin counties, Ontario: Canada Geol. Survey Geophysics Paper 
4574, scale 1:63,360, 1965. 
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3878 Canada Geological Survey. Aeromagnetic map, Port Stanley, Elgin county, 
Ontario: Canada Geol. Survey Geophysics Paper 4575, scale 1:63,360, 1965. 


3879 Canada Geological Survey. Aeromagnetic map, Port Burwell, Elgin and Norfolk 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4576, scale 1:63,360, 
1965. 


3880 Canada Geological Survey. Acromagnetic map, Long Point, Norfolk county, 
Ontario: Canada Geol. urvey Geophysics Paper 4577, scale 1:63,360, 1965. 


3881 Canada Geological Survey. Aeromagnetic map, Ridgetown, Elgin and Kent 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4578, scale 1:63,360, 
1965. 


3882 Canada Geological Survey. Aeromagnetic map, Chatham, Essex and Kent 
counties, Ontario: Canada Geol. Survey Geophysics Paper 4579, scale 1:63,360, 
1965. 


3883 Canada Geological Survey. Aeromagnetic map, Belle River, Essex county, 
Ontario: Canada Geol. Survey Geophysics Paper 4580, scale 1:63,360, 1965. 


3884 Canada Geological Survey. Aeromagnetic map, Amherstburg and part of Windsor, 
Essex county, Ontario: Canada Geol. Survey Geophysics Paper 4581, scale 1:63,360, 
1965. 


3885 Canada Geological Survey. Aeromagnetic map, Essex, Essex county, Ontario: 
Canada Geol. Survey Geophysics Paper 4582, scale 1:63,360, 1965. 


3886 Canada Geological Survey. Aeromagnetic map, Romney, Essex and Kent counties, 
Ontario: Canada Geol. Survey Geophysics Paper 4583, scale 1:63,360, 1965. 


3418 Carey, Andrew G., Jr. Preliminary studies on animal-sediment interrelationships 
off the central Oregon coast, in Ocean science and ocean engineering 1965—Joint 
Conf. Marine Technology Soc. and Am. Soc. Limnology and Oceanography, 
Washington, D. C., Trans., V. 1: Washington, D. C., Marine Technology Soc., 
p. 100-110, illus., tables, 1965. 


Research on the distribution and abundance of benthic invertebrates is in progress. 
An east-west line of stations has been sampled from the Oregon coast to a depth 
of 2800 m and a distance of 165 mi. Particle size decreases with distance and depth, 
while organic content increases. The macrofauna are most abundant at the edge 
of the continental shelf. Faunal abundance beyond the inner shelf is correlated 
with abundance of organic material. There are zones of faunal change that seem 
to be associated with marked changes in sediment composition.—E.S.L. 


3694 Carmichael, C.M. The present state of rock magnetism with particular reference 
to the magnetite ulvospinel system, in The symposium on magnetism of the Earth's 
interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 311-314, table, 
1965. 


Rock magnetism is defined and the principles and techniques of its study reviewed 
very briefly. The most significant recent techniques to be developed are low 
temperature studies, electron-probe measurements, and magnetic domains.—V.S.N. 


3540 Caron, Fabien. Albert Peter Low et l’exploration du Québec-Labrador [with 
English abs.]: Cahiers Géographie Québec, v. 9, no. 18, p. 169-182, illus., portrait, 
1965. 


3570 Carter, James L. The origin of olivine bombs and related inclusions in basalts 
[abs.]: Houston Geol. Soc. Bull., v. 8, no. 5, p. 15, 1966. 


3705 Catanzaro, E. J.; Murphy, T. J. Magnesium isotope ratios in natural samples: 
Jour. Geophys. Research, v. 71, no. 4, p. 1271-1274, table, 1966. 
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Magnesium isotope ratios of 60 natural samples, including carbonate, evaporite, 
hydroxide, silicate, oxide, seawater, brine, meteorite, and biological samples, were 
measured by thermal emission mass spectrometry. Statistical analysis of the data 
reveals no evidence of variations among the natural samples or between any of the 
natural samples and a reference sample of magnesium metal. The 95 percent 
confidence limits for each natural sample are +0.11 percent and +0.22 percent for 
the Mg-24/Mg-25 and Mg-24/Mg~-26 ratios, respectively.— Authors’ abstract 


3745 Cazeau, Charles J. Geology of the La France quadrangle, South Carolina: South 


Carolina Div. Geology Map Ser. MS-~10, scale 1:24,000, section, text, 1966. 


Rocks of the La France quadrangle are exclusively metamorphic and metaigneous 
with the exception of small amounts of alluvium. An early Paleozoic age has been 
suggested for the rocks which are biotite gneiss, hornnlende gneiss, mica schist, 
muscovite-sillimanite schist, and granite gneiss. The major folds dominating the 
structural picture of the area are the Pendleton syncline and the La France anticline, 
both striking and plunging northeast. Granite gneiss and allied rocks have been 
quarried locally and it is possible that hidden feldspar and mica pegmatite dikes 
may be discovered. The quadrangle has an adequate surface and subsurface water 
supply.—M.C.M. 


3464 Cheney, E. S.; Jensen, Mead Leroy. Stable carbon isotopic composition of 


biogenic carbonates: Geochim. et Cosmochim. Acta, v. 29, no. 12, p. 1331-1346, 
illus., tables, 1965. 


Although the carbon isotopic composition of calcites associated with organic matter 
in the Gas Hill district, Wyoming, is significantly heavier than that of the calcite 
of the Gulf Coast salt-dome cap rocks and the Sicilian sulfur limestones, the geologic 
evidence and sulfur isotopic composition of the associated pyrite argue for a biologic 
origin for the calcite. The results described here suggest that geologic controls are 
sufficiently restrictive to quantize the isotopic values of calcite from a particular 
type of deposit, and that these types of deposits (for example, syngenetic, oxidizing 
epigenetic, reducing epigenetic) may be identified by the carbon isotopic composition 
of their calcites—D.B.V. 


Chien, Chen-—Wu. See Roberts, James A. 3532 


Chipman, E. Parker. Gemstones and minerals of the Four Corners area—Pt. 
2, Dinosaur bone and petrified wood of the Four Corners area, in Durango-Silverton 
guidebook, 1964: [Durango, Colo.] Four Corners Geol. Soc., p. 34-38, illus., 1964. 


Agatized dinosaur bone and wood from the Colorado Plateau, and their occurrence 
in paleochannels, are described. Agate occurs along the San Juan River, and pyrope 
garnet is found in several igneous intrusions. The Garnet Ridge and Buell Park 
garnet localities in Arizona are described in some detail.—E.S.L. 


3719 Chown, E. H. Geology of the East Peribonca River area, Chicoutimi county 


[also French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 535, 9 p., table, 
geol. map, 1965. 


The consolidated rocks of the map-area consist of a lower Precambrian granitic 
complex overlain by the Otish Mountains Group; both are cut by gabbro dikes 
and sills of late Precambrian age. Much of the area is heavily mantled by glacial 
deposits. Structural and economic geology are briefly reviewed.—E.S.L. 


3463 Christiansen, E. A. Preglacial valleys in southern Saskatchewan: Saskatchewan 


Research Council Geology Div. Map 3, scale 1:1,520,640, text, 1965. 


This map represents an interim compilation of preglacial valleys discovered to date 
in southern Saskatchewan. Criteria for separating preglacial valleys and glacial 
bedrock valleys are enumerated. Although the sediments in the preglacial valleys 
are complex and extremely variable, they are generally more permeable than the 
drift in the interfluvial areas and, therefore, are important aquifers. Preglacial valleys 
in the Province are being named after geographic locations on or near such valleys. 
A bibliography is included on the map sheet.—M.C.M. 
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3477 Christiansen, F. W. Suggested nomenclature for tabular shaped geologic bodies 


under stress [abs.]: Utah Acad. Sci., Arts, and Letters Proc., v. 42, pt. 1, p. 159, 
1965. 


Christiansen, F.W. See El-Mahdy, Omar R. 3478 


3487 Church, Richard E.; Péwé, Troy L.; Andresen, Marvin J. Origin and environmental 


significance of large-scale patterned ground, Donnelly Dome area, Alaska: U-/S. 
Army Materiel Command, Cold Regions Research and Eng. Lab. Research Rept. 
159, 71 p., illus., tables, 1965. 


In this area shallow troughs | to 2 m wide form the sides of polygons 25 to 46 
min diameter. Extending downward 2 to 3 m below the troughs are wedges of 
sediments distinct from the poorly stratified glacial outwash they transect. Their 
texture varies along the strike and vertically, the coarsest material being the same 
size as the coarsest in the outwash, and the fine material (silt) the same as that 
which blankets the area. The patterned ground originated during Wisconsin time 
when ice wedges grew in the contraction cracks in the permafrost. Voids created 
by the melting of the ice, in the warming post-Wisconsin climate, were filled with 
sediment washed from the surface or collapsed from the sides of the wedges. There 
are no longer ice wedges, but their pseudomorph “‘fossils’’.—G.D.C. 


Clark, D.L. See Ethington, R. L. 3496 


Clark, Joan R. See Appleman, Daniel E. 3466 


3643 Clarke, P. J. Geology of Silicates Lake area, Saguenay county [also French 


edition]: Quebec Dept. Nat. Resources Prelim. Rept. 539, 12 p., table, geol. 
map, 1965. 


The area lies in the Mt. Wright-Mt. Reed district of the Grenville metamorphic 
province. Rock types include altered Archean granulite, a thick sequence of gneisses 
and migmatite, and a group of Proterozoic metasedimentary rocks, which are 
referred to the Gagnon Group, and overlain by other gneisses. Both the latter 
gneisses and the lower paragneisses are intruded by masses of granitic and gabbroic 
rocks. The regional structures strike northwesterly and dip to the northeast. The 
occurrence of iron, sulfides, and sand and gravel is described. Tenors of Cu, Pb, 
Zn, and Mo in stream sediments are shown on the geologic map.—E.S.L. 


Clayton, Robert N. See Sharma, Taleshwar. 3481 


Cloud, William K. See VonHake, Carl A. 3649 


3474 Cochran, M. C.; Jensen, J. R. An improved holder for grinding thin sections: 





Am. Mineralogist, v. 50, nos. 11-12, p. 2092-2094, illus., 1965. 


A new holder, using diamonds for wear points, facilitates rapid preliminary grinding, 
to about 0.004 in. thickness, of mounted chips for a thin section with a minimum 
of stoppage for inspection.—B.C.H. 


Collins, Dannie L. A general classification of source areas of fluvial sediment 
in Kansas: Kansas Water Resources Board Bull. 8, 21 p., illus., tables, 1965. 


A map showing the mean annual sediment yields of large subdivisions of Kansas 
has been compiled by synthesizing the available data on areal geology, topography, 
soil characteristics, precipitation, runoff, sedimentation in reservoirs, and measured 
suspended-sediment loads of streams. The mean annual sediment yield, in tons 
per square mile, is less than 50 in parts of southwestern and south-central Kansas 
and is more than 5,000 in the extreme northeastern part. The intermediate values 
characterizing the remainder of the State tend to increase from west to east. 
Author's abstract 


Conrey, Bert L. See Brooks, Sheilagh T. 3725 
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3498 Copeland, M. J. Ordovician Ostracoda from Lake Timiskaming, Ontario [with 


French abs.]: Canada Geol. Survey Bull. 127, 52 p., illus., table, 1965. 


More than 70 species of ostracodes were obtained from the Middle Ordovician 
Liskeard Formation at Lake Timiskaming, Ontario. Lithologically and 
paleontologically, exposed strata of this formation may be subdivided into an upper 
and a lower unit, respectively of Trenton and Wilderness age.— Author's abstract 


Corte, Arturo E. See Osburn, William S. 3814 


3576 Coughlan, W. K. Geology of the Wabana deposit: Canadian Mining and Metall. 


Bull., v. 59, no. 646, p. 171-175, 1966. 


The Wabana deposit of Newfoundland is a Clinton-type iron-formation of Lower 
Ordovician age. Five separate beds have been recognized, with others noted locally. 
The potential area of occurrence is about 70 sq. mi. It is bounded by major faults 
to the north, east and west and truncated by erosion at the south. The iron is 
contained in oolitic hematite and chamosite, with minor siderite. As the deposit 
is submarine, conventional exploration methods are not applicable and much 
interpretation and projection from mined areas is necessary to guide exploration 
and development.—from Author's abstract 


3482 Craig, B. G. Glacial Lake McConnell, and the surficial geology of parts of Slave 


River and Redstone River map-areas, District of Mackenzie [with French abs.]: 
Canada Geol. Survey Bull. 122, 33 p., illus., geol. map, 1965. 


The area was completely glaciated by the Wisconsin Laurentide ice sheet. Glacial 
Lake McConnell, extending from Great Bear Lake to Lake Athabasca, formed 
during deglaciation. Elevations of features marking the maximum stand are about 
925 feet above sea-level along the eastern boundary, and decrease westward. An 
isostatic readjustment lowered the waters, the lake separated into smaller bodies, 
one of which was ancestral to Great Slave Lake. Pleistocene deposits, glacial 
features, lineaments, and deglaciation phases are described.—E.S.L. 


Craig, R.M. See Leith, C. J. 3561 


3409 Crawford, C. B.; Eden, W. J. A comparison of laboratory results with in-situ 


properties of Leda clay [with French abs.], in Internat. Conf. Soil Mechanics and 
Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto 
Press, p. 31-35, illus., table, 1965. 


Test results on Leda clay from eleven locations at Ottawa show that the undrained 
strength and preconsolidation pressure increase with decreasing elevation in general 
accordance with classical theory. In those locations where a substantial geological 
unloading has occurred the strength has been maintained, revealing the importance 
of true cohesion as a component of shear strength. This field evidence is particularly 
useful in assessing and interpreting laboratory shear tests on this soil.—Authors’ 
abstract 


3586 Creager, Joe S.; McManus, Dean A. Pleistocene drainage patterns on the floor 


of the Chukchi Sea: Marine Geology, v. 3, no. 4, p. 279-290, illus., table, 1965. 


The submarine valley system which formed the major drainage route across the 
Chukchi Sea continental shelf during the periods of lowered sea level in Pleistocene 
is examined on the basis of bathymetric charts resulting from surveys of the M. 
V. ‘Brown Bear” and the U.S. Coast Guard Cutter ‘“‘Northwind’’, and of sediment 
cores and sonoprobe records. Lack of bathymetric continuity in the submarine 
valleys crossing the continental shelf is interpreted as a result of deltaic deposition 
and, therefore, may be used to recognize periods of a lesser rate of sea-level rise 
or sea-level stillstand. Three stillstands recognized in the Chukchi Sea are: present 
sea level (past 3,000-6,000 years); -18 to -24 fathoms (12,000 vr B.P.); and -29 
fathoms (estimated between 13,000 and 17,000 yr B.P.). Radiocarbon dates and 
estimated rates of deposition are given for the core taken south of Cape Thompson, 
Alaska.—V.S.N. 
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Cressman, Earle R. See Black, Douglas F. B. 3550 


Cruickshank, J. A. See Townsend, D. L. 3403 


3417 Cruickshank, Michael J. The compilation of data on marine mineral resources 


from sea floor photographs and bottom samples, in Ocean science and ocean 
engineering 1965—Joint Conf. Marine Technology Soc. and Am. Soc. Limnology 
and Oceanography, Washington, D. C., Trans., V. 1: Washington, D. C., Marine 
Technology Soc., p. 24553, illus., 1965. 


The Institute of Marine Resources of the University of California has set up a 
program to locate, classify, and index all available sea floor photographs, and has 
formed the nucleus of a cataloged collection from all sources. Geologic, physical, 
and biologic data are recorded from the photographs on IBM cards and used in 
a computer program designed to integrate with additional data from bottom samples 
and laboratory analyses. A similar program has been developed concurrently by 
the National Oceanographic Data Center, for bottom samples. The two programs 
are complementary. It was considered that these two programs, while still in 
provisional form would benefit from a critical discussion of their format.—E.S.L. 


Cserna, Zoltande. See Perez—Ibargiiengoitia, J. M. 3715 


3396 Currie, K. L. Analogues of lunar craters on the Canadian Shield, in Geological 


problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 915- 
940, illus., table, 1965. 


The Canadian Precambrian Shield, unaffected by large scale volcanism since 
Proterozoic time, should be an ideal area to search for craters not of classical 
volcanic type. They occur along a great welt on the craton raised since late Paleozoic 
time; 12 of the 20 known craters and basins are in Quebec-Labrador, the site 
determined by local structural features, usually contemporaneous or older faults. 
Associated hydrothermal activity and volcanism in the craters suggest that an 
upwelling of volatile-rich material from the mantle is involved. Most Canadian 
craters appear to result from endogenetic forces connected with a gradual evolution 
of the Earth. If the Moon is a terrestrial-type planet, a similar evolution with 
similar results is a possibility.—G.D.C. 


3490 Currier, Louis W. (editor and compiler). A laboratory study of geologic maps 


and sections— Geologic map portfolio 1: Washington, D. C., Williams and Heintz 
Map Corp., 64 p., geol. maps, 1965. 


This portfolio of geologic maps and sections, with explanatory text, is primarily 
for use in courses of college level in general, structural, and stratigraphic geology. 
Questions and exercises are included at the end of the explanation for each map.— 
ESL. 


3612 Custer, Richard L. P. Beach-sand analysis at Island Beach State Park, Seaside 


Heights, New Jersey [abs.]: Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 82, 
1965. 


3652 Cutshall, Norman; Johnson, Vernon; Osterberg, Charles. Chromium-51 in sea 


water—Chemistry: Science, v. 152, no. 3719, p. 202-203, illus., tables, 1966. 


Chromium-51 introduced into the Pacific Ocean from the Columbia River remains 
in the hexavalent state. Analysis of this radionuclide in sea water by hydroxide 
coprecipitation with iron is best accomplished if the chromium-—51 is first reduced 
to the trivalent state.—Authors’ abstract 


Czarnota-Bojarski, R. See Pietkowski, R. 3476 


3397 Dauvillier, Alexandre. On the cosmic origin of tektites, in Geological problems 





in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 1058-1060, 1965. 


Numerous theories for the origin of tektites have been offered since their discovery 
in 1787; Dauvillier considers them to be samples of the obsidian crust of the twin 
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Olbers protoplanets. Paleontological dating, particularly by radioactive K/Ar 
method, shows those of the Far East to be the most recent (700,000 yr old; 
moldavites are 15 m.y. old; and north americanites about 34 m.y.). A mechanism 
is suggested for the differentiation of north americanites and indochinites from a 


ces common body some 175 m.y. ago, and for the grazing collision of obsidian particles 
an from an expanding swarm with the upper atmosphere of the Earth, which resulted 
gy in the fall of the Australian and Asian tektites.—G.D.C. 

ine 


Davidson,S. E. See Brasher, B. R. 3829 


ya 3640 Davies, Raymond. Geology of Baie-des-Moutons area, Duplessis county [also 
nas French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 543, 13 p., table, geol. 
val, map, 1965. 

in 

les The oldest rocks of the map-area are Precambrian gneisses intruded by, and 
by interlayered with, metagabbro. Concordant bodies of porphyritic granite intrude 
ms the gneisses in the southwest. Cutting all these in the central part, is a circular 
in syenite pluton of uncertain age which reaches elevations of about 1,000 feet. The 


surrounding gneissic terrain has the features of a peneplain cut by valleys whose 
trends are determined by fractures. Structural and economic geology are discussed 
briefly, and results of geochemical prospecting of stream sediments are shown on 
the geologic map.—E.S.L. 


cal 
[S- 3717 Davies, Raymond. Geology of Cook-d’Audhebourg area, Duplessis county [also 
French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 537, 15 p., table, geol. 
map, 1965. 
nce 
cal All the consolidated rocks are of Precambrian age, except possibly the dikes. 
oic Gneissic rocks and paragneisses of granulite and upper amphibolite facies underlie 
site most of the map-—area. Layers, lenses, and masses of porphyritic granite and 
Its. granodiorite characterize the eastern zone. Structural and economic geology are 
an reviewed.—E.S.L. 
ian 
ion Debow, Robert. See Sceva, Jack E. 3766 
‘ith 
DeLaney, A. Otis. See Englund, Kenneth J. 3738 
aps Delavault,R.E. See Warren, H. V. 3797 
ntz 


3395 Dence, M. R. The extraterrestrial origin of Canadian craters, in Geological 
problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 941 
rily 969, illus., tables, 1965. 


gy. 

.— Of more than a score of circular features examined in the Precambrian Shield, ten 
possibly show characteristics of fossil meteorite craters. They are distributed over 
three major tectonic provinces and are not, except for the Brent crater, closely 

side associated in time or space with the diabase dike swarms, basic intrusions, and 

82, alkaline complexes. Their range in age is Precambrian to Pleistocene, and they 


vary in diameter from 2 km to over 60 km. Analysis of geophysical, structural, 
and petrographic data from the Brent crater confirms its close similarity to those 
sea of subsurface nuclear explosion and known meteorite impacts. The four larger 
structures depart from the simple model crater, but have similar gravity fields and 
show evidence of comparable shock metamorphism; a central uplift, ring uplift and 


ins outer annular depression give them the complexity of many cryptoexplosion craters. 
‘ide G.D.C. 
ced 


3411 Denissov, N. Ya. Pore pressure and strength of underconsolidated clay soils [with 
French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, Montreal, 
Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press. p. 208-212, illus., 1965. 


>ms The formation of cementation bonds between soil particles at early stages of 
sedimentation, and their subsequent preservation, leads to the formation of 
unconsolidated soils. Loesses, permafrost soils, and postglacial quick clays of sea 
ery and lake origin, belong to this category. A characteristic feature of such soils is 
their ability to be further consolidated under constant stress as a result of the 
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destruction of the cementation bonds. The pore-pressure parameter for 
unconsolidated soils may be greater than unity. The value of the pore pressure 
shows what proportion of the total pressure is not balanced by the resistance offered 
by the bonds.—E.S.L. 


Dennis, J.G. See Walker, C. T. 3670 


Devillers, Charles. The role of morphogenesis in the origin of higher levels of 
organization: Systematic Zoology, v. 14, no. 4, p. 259-271, illus., 1965. 


The relationship of morphogenesis to evolution of higher levels of organization is 
discussed, with three embryological examples: the origin of the cerebral inductor 
complex, the probable origin of paired fins and of variation in the skull bones of 
fishes, and the reduction of the fibula and digits in tetrapods. Minor changes in 
morphogenesis may lead to major alterations in adult structure, usually affect the 
entire organism, and must be balanced with respect to the morphology and function 
of the organism.—-Author’s abstract 


Dietz, Robert S.; Holden, John C. Earth and Moon—Tectonically contrasting 
realms, in Geological problems in lunar research: New York Acad. Sci. Annals, 
v. 123, art. 2, p. 631-640, illus., 1965. 


Any comparison of lunar and terrestrial structures is a study of contrasts. An 
erosion-free Earth, even if entirely stripped of its sedimentary cover, still would 
not resemble the Moon. Explanations are offered here for the following contrasts: 
the Earth’s crustal mobility (such as indicated in the Precambrian Shield), mantle 
convection, vast ocean basins, and explosive volcanism on the one hand; and on 
the other, a rigid lunar mass (1/81 that of the Earth), with little or no convection, 
maria unlike ocean basins, and lack of a hydrosphere needed for explosive 


volcanism.—G.D.C 


3500 Dietz, Robert S. Astroblemes, lunar craters, and maria, in Geological problems 


in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 895-896, 1965. 


Astroblemes are defined as ancient meteorite impact scars preserved in the geologic 
record. On Earth meteorite craters are transient features, so that a much larger 
sample of impact structures is provided by the study of the old root-scars. To 
distinguish astroblemes from volcanic and related endogenic structures which also 
display circularity and evidence of natural explosive force, the writer turns to shatter- 
coned structures, as an excellent field and subsurface criterion for shock. Among 
modern impact craters large enough to create a significant scar, Barringer Crater 
in Arizona is mentioned and a number of probable meteorite craters even larger, 
around the world. Where magmatism has been triggered, as at Sudbury, Ontario, 
astroblemes may be terrestrial equivalents of maria.—G.D.C. 


3543 Dimroth, Erich. Geology of Otelnuk Lake area, New Quebec Territory [also 


French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 532, 22 p., tables, 
geol. map, 1965. 


The map-area is in the drainage basin of Ungava Bay, in the western part of the 
Labrador Trough. All rocks in the map-area are in the Precambrian Kaniapiskau 
Supergroup. Formations are described but not named, and tentative correlations 
are given. Structural and economic geology are reviewed. River sediments were 
analyzed for Cu, Zn, Pb, and Mo; six anomalies are outlined and tenors reported 
on the geologic map.—E.S.L. 


Dixon, J.D. See Young, K. K. 3828 


Dixon, Keith A. See Brooks, Sheilagh T. 3725 


3819 Dodd, J. Robert. The influence of salinity on mollusk shell mineralogy—A 


discussion [of note by D. Eisma, 1966]: Jour. Geology, v. 74, no. 1, p. 85-89, 
illus., table, 1966 
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In contrast to Eisma’s (ibid., p. 89-94) conclusions on Mytilus edulis in Dutch coastal 
waters, the aragonite content of M. edulis shells from the Puget Sound and San 
Francisco Bay areas increases with increasing temperature and with decreasing 
salinity. Differences between physiologic races or subspecies may explain the lack 
of salinity control of aragonite content in the Dutch specimens.— V.E.S. 


Drescher, William J. Hydrology of deep—well disposal of radioactive liquid wastes, 
in Fluids in subsurface environments—A symposium: Am. Assoc. Petroleum 
Geologists Mem. 4, p. 399-406, illus., 1965. 


Except for small quantities, disposal of radioactive liquid wastes by containment 
is not practical and may be possible in only a few areas. Deep disposal will probably 
be by confinement in certain geologic horizons through which wastes move at 
measured rates. Movement of fluids tends to be restricted in the basal parts of 
sedimentary basins, but any assumption that wastes introduced there would not 
eventually move out needs careful scrutiny. Anomalous low-pressure zones should 
not be considered safe until or unless the reason for the low pressure can be 
explained. Geochemical factors may greatly influence movement. A system of 
monitoring is a prime requisite. —G.D.C. 


3613 Drummond, Kenneth M.; Lewis, Robert M. Mica schist—A possible ore for 


processed mica [abs.]: Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 83, 1965. 


DuBois, R. L. See Watanabe, N. 3700 


3699 DuBois, Robert L. Some investigations of the remanent magnetism and domain 


structures of iron meteorites, in The symposium on magnetism of the Earth's 
interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 381-390, 
illus., 1965. 


Direction and intensity of remanent magnetism were measured on a series of iron 
meteorite specimens and their magnetic domain patterns studied on polished 
surfaces. Only specimens carefully collected in the field with geographic orientation 
noted were considered satisfactory; from these magnetic effects of the geomagnetic 
field could be estimated and only those specimens which lacked such effects were 
used for further study. The intensity of remanent magnetism for octahedrites from 
Arizona Crater averages 11.6x10 ° emu/cm’*, whereas that for octahedrites from 
Odessa Crater averages 6.6x 10 *emu/cm*. Domain patterns for schreibersite have 
a chain-like cross-section and are rod shaped in longitudinal section. Kamacite 
has a rectangular pattern when carefully prepared, or under other conditions, a maze 
pattern.—from Author's abstract 


3702 DuBois, Robert L.; Watanabe, N. Preliminary results of investigations made to 


study the use of Indian pottery to determine the paleointensity of the geomagnetic 
field for United States 600-1400 A. D., in The symposium on magnetism of the 
Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 417 
423, illus., 1965. 


Magnetic measurements have been made on small discs prepared from a series of 
prehistoric Indian pottery pieces collected from Southwestern United States. The 
specimens ranged in age from 600 to 1400 A.D. Thermal demagnetization 
experiments allowed the assessment of the potential use of these materials to estimate 
the paleointensity of the geomagnetic field. It is concluded that they are satisfactory 
for the purpose provided suitable methods are used and tests are made to indicate 
mineralogic changes.— Authors’ abstract 


3575 Dubuc, F. Geology of- the Adams mine: Canadian Mining and Metall. Bull., 


v. 59, no. 646, p. 176-181, 1966. 


The Adams Mine is near Kirkland Lake, Ontario. Eight different orebodies have 
been outlined, with a total open-pit crude tonnage of about 100,000,000 tons or 
the equivalent of 30,000,000 tons of concentrate. The ore consists of fine-grained, 
well-bedded early Precambrian iron-formation composed essentially of alternating 
layers of chert and magnetite. Grade averages about 22 percent magnetic Fe. The 
iron range varies in width from 3,000 to 4,000 feet and is made up of several horizons 
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of iron-formation, cherty ‘‘quartzite’’, basic lava flows, and minor amounts of tuff, 
Dips are rarely less than 50 degrees, and the range is believed to represent an 
overturned limb of a major synclinal structure. Dykes of syenite and lamprophyre, 
along with local younger diabase, intrude the rocks of the iron range.—from 
Author's abstract 


Dunlap, John C. See Brokaw, Arnold L. 3755 


3704 Dunlop, D. J. Gran distributions in rocks containing single domain grains, in 


The symposium on magnetism of the Earth's interior: Jour. Geomagnetism and 
Geoelectricity, v. 17, nos. 3-4, p. 459-471, illus., 1965. 


A method of estimating grain volume-coercive force distribution n(H..,v) for rocks 
which can be treated by the Néel theory of non-interacting single domain grains 
is described. It involves analysis of a.c. demagnetization curves of partial TRM'’s 
produced in various temperature ranges. Experimental curves reported by Everitt 
(1961) for a sample containing single domain grains of maghemite have been 
analyzed and a partial outline of n(H.o,v) for this sample found. Accuracy of the 
method was tested by re-solving for original a.c. demagnetization curves. When 
grain interactions are important, coercive force of a grain in increasing fields, a, 
becomes different from coercive force in decreasing fields, b. It is then useful to 
find the grain distribution n(a,b). A method of deducing this from n(H..,v) is 
described and applied to the above sample.—from Author's abstract 


Dyer, Byron F. See Boyd, Don R. 3555 


Eden, W. J. See Crawford, C. B. 3409 


3820 Eisma, D. The influence of salinity on mollusk shell mineralogy—A discussion 


{of paper by J. R. Dodd, 1963]: Jour. Geology, v. 74, no. 1, p. 89-94, illus., table, 
1966. 


In contrast to Dodd's (ibid., v. 71, p. 1-11, 1963) conclusion on Mytilus edulis from 
the Pacific coast of the United States, M. edulis shells from Dutch coastal waters 
do not show an inverse relation between aragonite content and salinity. Subspecific 
differences may explain this difference, but it is suggested that temperature effects 
also might explain the differences in aragonite content of the Pacific coast 
specimens. —V.E.S. 


3426 Eijtel, Wilhelm. Silicate science—V. 3, Dry silicate systems: New York, Academic 


Press, 553 p., illus., tables, 1965. 


Section A deals with general principles of heterogeneous equilibria in one- 
component silicate systems— measurement of fusion points, polymorphic inversions, 
and determination of inversion points. Binary, ternary, and polynary silicate melt 
equilibria are discussed in Section B, a change from the arrangement followed in 
“Physical chemistry of the silicates” published in 1954. The first sub-chapter of 
this section contains a critical discussion of the classical Fenner diagram, and 
discussions of the revisions of the order-disorder theory as it pertains to the 
tridymite-cristobalite group, the inversions and properties of quartz, and fibrous 
variations of silica.—E.S.L. 


Ellingson, Glenn. See Ellingson, Rosmarie. 3749 


3749 Ellingson, Rosmarie; Ellingson, Glenn. Max Birkhauser (1899-1965): Am. Assoc. 


Petroleum Geologists Bull., v. 50, no. 1, p. 186, portrait, 1966. 


3478 El-Mahdy, Omar R.; Christiansen, F. W. Glass chilled facies of aplite dikes, 


Marysvale, Utah [abs.]: Utah Acad. Sci., Arts, and Letters Proc., v. 42, pt. |, 
p. 169, 1965. 


3406 Elston, Wolfgang E.; Lambert, Paul Wayne. Possible shatter cones in a volcanic 





vent near Albuquerque, New Mexico, in Geological problems in lunar research: 
New York Acad. Sci. Annals, v. 123, art. 2, p. 1003-1016, illus., 1965. 
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Striated structures resembling shatter cones are found at Cerro Colorado, a small 
Tertiary felsic volcanic vent 12 miles west of Albuquerque. Cones occur here by 
the thousands, but are confined to unaltered intrusive quartz latite. Their striated 
surfaces converge at acute angles, composite and parasitic cones being common: 
most cones point east, toward a zone of intensely shattered trachyte breccia. The 
striated cone surfaces cut across xenoliths, ruling out their formation by vesiculation 
or as cooling cracks. Except for the conical fractures, not megascopically visible 
on fresh surfaces, the cones and the rocks in which they occur are not internally 
brecciated. The quartz latite containing the cones may be the eroded remnant of 
a Pelean plug which cu!minated a long history of explosive volcanism.—G.D.C. 


Elston, Wolfgang E. Rhyolite ash-flow plateaus, ring-dike complexes, calderas, 
jopoliths, and Moon craters, in Geological problems in lunar research: New York 
Acad. Sci. Annals, v. 123, art. 2, p. 817-842, illus., table, 1965. 


The list of known volcano-tectonic depressions tens of miles in diameter, including 
ting -dike complexes, is longer than the list of known ‘astroblemes; their number 
is still small considering the vast areas covered by rhyolite ash flows, the sources 
of which are almost all unknown. The Mogollon Plateau-White Mountain area 
of New Mexico and Arizona has the largest continuous exposures of rhyolite ash 
flows in the United States. This plateau possibly represents a type of ring-dike 
structure common throughout the Earth. The Precambrian and Paleozoic examples 
have all been deeply eroded and some partly obscured by younger rocks. When 
restored to its probable pre-erosion appearance, the Mogollon Plateau is strikingly 
like some of the larger Moon craters.—from Author's conclusions 


Engineering and Science. Earthquake patterns: Eng. and Sci., v. 29, no. 1, p. 
16-17, illus., 1965. 


Results of computer study and analysis of earthquakes in southern California over 
a 29-year period have indicated some interesting conclusions: Faults most active 
in the recent geologic past, the last million years, are most likely to be active in 
the future. Gradual slippage along faults may be more important in relieving strain 
than in causing shocks. Occurrence of small earthquakes does not necessarily 
indicate subsequent occurrence of large ones on a time scale comparable to that 
used in this study. Temporary quiescence in seismically active zones may be followed 
by violent, sudden shocks. Poor ground conditions some distance from active fault 
zones may constitute equal seismic hazards. Aftershocks may produce more damage 
than initial shocks. _-M.C. 


3738 Englund, Kenneth J.; DeLaney, A. Otis. Geologic map of the Isonville quadrangle, 


eastern Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-501, scale 1:24,000, 
sections, text, 1966. 


Coal of high volatile A or B bituminous rank occurs in the Isonville quadrangle 
in at least 17 beds in the Breathitt Formation. Most of the beds are too thin to 
be of commercial interest, but areas of relatively thick coal occur locally in seven 
beds, including, in ascending order, the Grassy, Little Caney, Cannel City, Fire Clay, 
Mudseam, Sebastian, and Laurel. The Lower Mississippian ‘“‘Weir’’ sandstone and 
the Silurian or Devonian ‘“Corniferous” limestone are the principal producing 
horizons for oil and gas. Sandstone has been quarried for building stone, additional 
prospecting may disclose refractory flint clay areas of commercial importance, and 
limestone suitable for aggregate and road metal occurs in the Newman Limestone. 
M.C.M. 


Epstein, Samuel. See O'Neil, James R. 3722 


Estela Buitron, Blanca. See Alencaster de Cserna, Gloria. 3712 


3496 Ethington, R. L.; Clark, D. L. Lower Ordovician conodonts and other microfossils 


from the Columbia Ice Fields section, Alberta, Canada: Brigham Young Univ. 
Geology Studies, v. 12, p. 185-~205, il!us., 1965. 


One sample was taken from each of the 68 units of the measured section in Jasper 
National Park. Only 23 samples from the central part of the section contained 
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conodonts. General similarity can be recognized between this sequence of conodonts 
and those from the Pogonip Group and Garden City Formation of the Idaho-Utah- 
Nevada area. A total of 481 recognizable specimens was recovered and are 
identifiable.— E.S.L. 


Evans, David R. See Hill, Walter E., Jr. 3632 


3618 Farmer, R. E. Genesis of subsurface carbon dioxide, in Fluids in subsurface 


environments A symposium: Am. Assoc. Petroleum Geologists Mem. 4, 
p. 378-385, 1965. 


Various organic and inorganic theories of origin of subsurface carbon dioxide are 
discussed in detail, and the modes of its occurrence are summarized; it is surprising 
that natural gases do not contain more than is observed. From the relationship 
of appreciable accumulations to areas in which carbonate strata have been intruded 
by igneous rocks, and the evidence from limited carbon-isotope studies, genesis by 
decarbonization of carbonate rocks seems to be the most reasonable theory. No 
doubt, minor amounts of carbon dioxide have been contributed to these 
accumulations by other means, but the greater part has its origin in the breakdown 
of impure limestones and dolomites under heat of intrusion.—G.D.C. 


3558 Farrell, E. F.; Newnham, R. E. Crystal-field spectra of chrysoberyl, alexandrite, 


peridot, and sinhalite: Am. Mineralogist, v. 50, nos. 11-12, p. 1972-1981, illus., 
table, 1965. 


The optical absorption spectra of the isomorphous minerals chrysoberyl, alexandrite, 
peridot, and sinhalite have been measured in polarized light at 77°K. Electronic 
transitions between the °A, ground state of Fe*’* and a number of quartet states 
give rise to the color of yellow chrysoberyl. The broad absorption bands of 
alexandrite are due to the ‘A, +*T, and ‘A, ->*T, excitations of octahedrally 
coordinated Cr’*. Sinhalite and peridot show intense absorption near Ip, caused 
by the °T.-’E transition of Fe’ * .—Authors’ abstract 


3626 Fay, Robert O. Geology and mineral resources of Woods County, Oklahoma: 


3513 


Oklahoma Geol. Survey Bull. 106, 189 p., illus., table, geol. map, 1965. 


The geologic column of Woods County consists of about 850 feet of Permian 
redbeds, overlain by up to 140 feet of Lower Cretaceous Kiowa Shale in the 
northwestern part, with up to 100 feet of Pliocene Ogallala beds above. The 
Pleistocene deposits occur in several terrace levels along the rivers, below the 
Ogallala. In the Permian beds, discussed in detail, the Cimarronian Series includes 
redbeds to the base of the Whitehorse Group, and the Custerian Series extends 
from there to the top of the redbeds: 16 measured sections are given in the appendix. 
A short summary of the economic geology is included. Two structure contour maps, 
and correlation diagrams are in a separate folder with the geologic map.—E.S.L. 


Fehrenbacher, J. B.; White, J. L.; Ulrich, H. P.; Odell, R. T. Loess distribution 
in southeastern Illinois and southwestern Indiana: Soil Sci. Soc. America Proc., 
v. 29, no. 5, p. 566-572, illus., 1965. 


Isopach maps of total loess, predominantly Peorian, and of Farmdale loess, prepared 
from about 1,500 thickness measurements, indicate that the total thickness in this 
area ranges from <40 in. to >300 in., and that the thinning rate is a linear function 
of the logarithm of the distance from the source. Peorian loess is present throughout 
the area, but the Farmdale is present in significant amounts only in the extreme 
southern part, where it comprises 1/4 to 1/2 of the total. Loveland loess is 
sporadically present beyond the limit of Illinoian glaciation. Loess deposition by 
easterly and southwesterly winds was more important in the lower Wabash and 
Ohio basins than has been previously indicated.—-E.S.L. 


3676 Fehrenbacher, J. B.; White, J. L.; Beavers, A. H.; Jones, R. L. Loess composition 





in southeastern Illinois and southwestern Indiana: Soil Sci. Soc. America Proc., 
v. 29, no. 5, p. 572-579, illus., tables, 1965. 
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Composition of the Peorian loess varies more among the Wabash, Ohio, and 
Mississippi River source areas than do soils developed in the upper portion.  Illite 
is the dominant clay mineral in loess of the Ohio and Wabash Valleys, and 
expandable minerals in the Mississippi Valley. A high proportion of the expandable 
minerals in all samples is vermiculite. In general throughout the area, Farmdale 
loess is lower in illite, equal to or slightly higher in expandable minerals, and 
somewhat higher in chlorite and kaolinite than overlying Peorian loess. Loveland 
loess, in the few samples studied, has a clay-mineral composition similar to the 
overlying Farmdale.—E.S.L. 


3437. Ferrians, O. J., Jr. Distribution and character of permafrost in the discontinuous 


permafrost zone of Alaska [summ.], in Canadian Regional Permafrost Conf., 1964, 
Proc.: Natl. Research Council Canada Associate Comm. Soil and Snow Mechanics 
Tech. Memo. 86, p. 15-16, discussion p. 16-18, 1965. 


In Alaska the discontinuous zone includes that part of the permafrost region south 
of the Brooks Range. Seven different types of permafrost areas are distinguished, 
and grouped under two major categories: (1) mountainous areas, subdivided into 
those generally underlain by discontinuous permafrost, and those underlain by 
isolated masses of permafrost; and (2) lowland and upland areas, subdivided into 
five types which cover two zones. These types are determined by the texture and 
thickness of surficial deposits. Permafrost is either absent or at considerable depth 
beneath large rivers and lakes.—E.S.L. 


3656 Flawn, Peter T. Geology in the State government of Texas: Texas Univ. Bur. 


Econ. Geology Geol. Circ. 65-5, 11 p., table, 1965. 


The intermittent history of ‘geological surveys’’ in Texas is reviewed from its 
beginning in 1858 to the present. The First or Shumard Survey was created by 
the 8th Legislature as a geological and agricultural survey with a State Geologist, 
and ended with the Civil War. The Second, implemented in 1873, was short-lived. 
The Third—a geological and mineralogical survey—was created in 1888, with 
Dumble as State Geologist. In 1889 the library, records, and collections of this 
organization were transferred to the University of Texas, in 1901 becoming the 
University of Texas Mineral Survey. Out of this grew the Bureau of Economic 
Geology, established by the Board of Regents in 1909. Various State agencies have 
since built up separate geologic staffs with special problems and responsibilities.— 
G.D.C. 


3589 Floyd, Robert J. Tennessee rock and mineral resources: Tennessee Div. Geology 


Bull. 66, 119 p., illus., tables, 1965. 


This report includes geologic and economic data on all of Tennessee’s rock and 
mineral resources. Commodities of economic significance or of unusual interest 
are treated in some detail; many minerals of minor importance are included but 
not emphasized. Generalized sketch maps show the locations of mining areas, 
prospects, and occurrences. General information and production data have been 
compiled from a number of published sources.—-G.D.C. 


3423 Four Corners Geological Society. Durango-Silverton guidebook—Am. Assoc. 


Petroleum Geologists, Rocky Mtn. Sec., 14th Ann. Regional Convention, 1964: 
(Durango, Colo.] Four Corners Geol. Soc., 84 p., illus., table, 1964. 


The guidebook includes papers on the history of the area, mining, and narrow gauge 
railroads, as well as two papers on minerals and oi! and gas from the Colorado 
Plateau, which are cited separately. The field trip was by railroad, with stops at 
points of geologic interest. A generalized section and four geologic sketch maps 
are included.—E.S.L. 


3739. Fox, Kenneth F., Jr.; Olive, Wilds W. Geologic map of the Birmingham Point 


quadrangle, western Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-471, scale 
1:24,000, sections, text, 1966. 


The Tuscaloosa Formation crops out over much of the Birmingham Point 
quadrangle and is a potential source of vast quantities of gravel. Sand and gravel 
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of the Tuscaloosa and McNairy Formations produce fair- to good-quality ground 
water sufficient for domestic supply. Chert-free limestone in the upper and middle 
parts of the Warsaw Formation may be suitable for construction purposes; because 
of deep weathering much of the better quality limestone is too inaccessible for 
commercial exploitation. A potential resource is clay of the McNairy Formation. 
Although iron ore has been mined in the quadrangle, the deposits are too small 
to be of economic value.—M.C.M. 


3733 Francoeur, Robert T..Perspectives in evolution: Baltimore, Md., Helicon Press, 


300 p., 1965. 


This book is a summary and synthesis of the state of our knowledge today on 
evolution in all its aspects—scientific, philosophic, and geological. It is divided 
in two parts. The first presents a history of man’s thought on evolution, his 
understanding of time, and a summary of where science stands today on questions 
of the evolution of the universe, life, and man. In the second, the author applies 
this evolutionary perspective to certain theological and philosophical problems. 
ESA 


3779 Frank, F. C. Deduction of earth strains from survey data: Seismol. Soc. America 


Bull., v. 56, no. 1, p. 35-42, illus., 1966. 


In deducing earth strains from repeated triangulation surveys it is advantageous 
to extract the shear components of strain, y: and y2 separately. Unlike the dilation 
and rotation components of strain, these shear components can be determined 
locally, each triangle giving one measurement for y, and y2, without requiring 
knowledge of adjoining areas. It follows that it should be possible to extract much 
more and better information about the shear strains from existing survey data than 
has been extracted hitherto.—D.B.V. 


Franzmeier,D.P. See Brasher, B. R. 3829 


3647 Fraunfelter, George H. A new Pennsylvanian dibunophyllid coral from Missouri: 


Missouri Div. Geol. Survey and Water Resources Rept. Inv. 32, 8 p., illus., 1965. 


Dibunophyllum missouriensis, a new species, is described from the Higginsville 
Formation, Desmoinesian, of central Missouri.—-Author’s abstract 


3468 Fripiat, J. J.; Rouxhet, P.; Jacobs, H. Proton delocalization in micas: Am. 


Mineralogist, v. 50, nos. 11-12, p. 1937-1958, illus., tables, 1965. 


The infrared absorption bands due to OH fundamental stretching vibrations of micas 
have been studied at increasing temperature. To interpret the decreasing intensity 
of these bands with increasing temperature, it is suggested that dehydroxylation is 
preceded by a reversible process described as a delocalization of constitutional 
protons. Attention is given to a possible modification of the OH ion orientation 
upon heating but this fails apparently to explain the loss in intensity. A qualitative 
wave-mechanical model is tentatively proposed to depict the proton delocalization. 
In the appendix, a statistical thermodynamics treatment is developed which aims 
to correlate thermal stability with octahedral composition.— Authors’ abstract 


3792 Fuchs, Karl. The transfer function for P-waves for a system consisting of a point 


source in a layered medium: Seismol. Soc. America Bull., v. 56, no. 1, p. 75-108, 
illus., tables, 1966. 


This paper investigates in what manner the spectrum of body waves radiating from 
point sources in a multilayered medium over a homogeneous half space is different 
from that of body waves from the same source in an infinite medium. The effect 
of the system consisting of a point source in a layered crust on the P-wave spectrum 
observed at large distances in the half space is studied, and analytical expressions 
for the transfer function of this system are derived for an explosive source, single 
couple, and double couple of arbitrary orientation within the crust. Preliminary 
numerical calculations based on a realistic crustal model indicate that source depth 
has most influence on the transfer function for explosive source. —D.B.V 
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3595 Gaber, Norman H.; Reynolds, Dana F., Jr. Economic opportunities in the oceans: 


Battelle Tech. Rev., v. 14, no. 12, p. 5-11, illus., tables, 1965. 


The mineral and other resources of the ocean floor and water, the economic activities 
in offshore areas of the world, some costs of recovery, and possible reserves are 
summarized briefly. Data presented show that the growing interest in and 
importance of oceanography and ocean engineering is justified. The serious national 
policy problems on the allocation of technical capabilities to develop ocean 
resources, and coordination of these efforts, are starting to receive their deserved 
attention.—G.D.C. 


Gallaher, John T.; Price, W. E., Jr. Hydrology of the alluvial deposits in the 
Ohio River valley in Kentucky: U.S. Geol. Survey Water-Supply Paper 1818, 80 
p., illus., tables, 1966. 


In the Ohio River valley large quantities of water are available to wells drilled in 
coarse basal alluvium; saturated thicknesses increase downstream from 35 feet near 
Ashland to 110 feet in the Owensboro—Henderson areas. Quality rather than 
quantity of ground water will be the controlling factor in future usage, and 
development must include study of the hydrologic system as a whole to give adequate 
consideration to problems of waste disposal. A network of quality-of-water 
monitoring stations to be established throughout the Ohio River valley is 
recommended.—V.S.N. 


Galley, John E. See Young, Addison. 3583 


Galley, John E. Fluids in subsurface environments, in Fluids in subsurface 
environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, 
p. 1-10, 1965. 


“Environmental geology” is a term which is becoming widely used and misused. 
The rocks that contain fluids and through which they pass, together with the fluids 
themselves, physical conditions such as temperature and pressure, and various 
chemical and biologic factors, define the subsurface environment. The present 
characters of rocks and fluids in the subsurface are the result of the influences of 
many changing environments which affected them during their geologic histories. 
The papers in this volume discuss important subsurface fluids, their origins, 
movements, and evolution in geologic environments.— Author's abstract 


3542 Geiger, K. W. Bedrock topography of southwestern Alberta: Research Council 


Alberta Prelim. Rept. 65-1, 14 p., illus., 1965. 


A contour map of the bedrock surface was made from information taken from 
seismic shot-holes and superimposed on a contour map of the present land surface. 
Four large-scale physiographic divisions are discernible on the bedrock-contour 
map: the wide mountain belt, the foothills belt, the lowland valley areas, and the 
erosional remnants separating them. The preglacial drainage systems are described 
and a map showing them accompanies the paper. An important economic byproduct 
of this study lies in its help in locating deposits of the Saskatchewan gravels and 
sands. They are potential aquifers as well as sources of construction materials. 
ESL. 


Gentile, Richard J. Economic mineral commodities of the Kansas City area, in 
The geology of the Kansas City Group at Kansas City—-Geol. Soc. America, Ann. 
Mtg. 1965, Field Trip Guidebook: Missouri Div. Geol. Survey and Water Resources 
Rept. Inv. 31, p. 50-57, illus., 1965. 


The most important resource of the area is the large reserves of high quality 
limestone. Seven of the fifteen limestone members of the Kansas City Group have 
been quarried, and these are described. Sand and gravel, clay and shale, sandstone, 
and oil and gas ure also mentioned.— E.S.L. 


3458 Geological Society of America. The geology of the Kansas City Group at Kansas 


CityGuide Book, Field Trip, Ann. Mtg. 1965: Missouri Div. Geol. Survey and 
Water Resources Rept. Inv. 31, 62 p., illus., 1965. 
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More than 300 feet of Pennsylvanian beds are exposed at Kansas City, comprising 
strata that are part of the lower Missourian Series. Most of the exposed sections 
belong to the Kansas City Group. The beds dip gently westward, forming 
characteristic east-facing escarpments; sections are included. Several papers are cited 
separately.—E.S.L. 


Geological Society of America. Cryptoexplosive structures in Missouri— 
Guidebook, Ann. Mtg. 1965: Missouri Div. Geol. Survey and Water Resources 
Rept. Inv. 30, 72 p., illus. 965. 


An east-west trending zone in southern Missouri includes eight unusual structural 
features, five of which are accompanied by basic igneous rock. Four of these 
structures are studied on this field trip: Avon diatremes, Crooked Creek disturbance, 
Decaturville disturbance, and the Weaubleau area. The field trip also crosses almost 
all formations present in Missouri from Cambrian to Pennsylvanian.—E.S.L. 


3469 Gibbs, G. V.; Smith, J. V. Refinement of the crystal structure of synthetic pyrope: 


Am. Mineralogist, v. 50, nos. 11-12, p. 2023-20339, illus., tables, 1965. 


Anisotropic least-squares analysis of synthetic pyrope yielded the distances: Si-O, 
1.635; Al-O, 1.886; Mg-—O, 2.198 and 2.343, all +0.002 A. Shared oxygen-—oxygen 
edges of polyhedra . . . are shorter than the unshared edges. ... The thermal 
vibration ellipsoid of the Mg atom is markedly anisotropic in conformity with the 
distorted nature of the MgO, polyhedron. A geometrical analysis similar to that 
carried out by Born and Zemann shows that the steric details of the structure are 
consistent with a compromise between the attractive and repulsive ionic forces 
between both cations and anions.— Authors’ abstract 


3605 Gibson, George R. Oil and gas in Southwestern region—Geologic framework, 


in Fluids in subsurface environments—A symposium: Am. Assoc. Petroleum 
Geologists Mem. 4, p. 66-100, illus., table, 1965. 


The Ouachita folded belt, on the southeast edge of the large oil and gas producing 
area of southeastern New Mexico, Texas, and southwestern Oklahoma, was the 
probable controlling factor of the Paleozoic intracratonic structures. Most of the 
pre-Pennsylvanian reservoirs are associated with unconformable carbonate rock 
surfaces and overlying organic-rich shale source rocks, especially the four 
interregional unconformities representing regressional maxima of very late 
Precambrian, early Middle Ordovician, early Middle Devonian, and _ post- 
Mississippian ages. Of many regional unconformities the most important to oil 
and gas is that between the Pennsylvanian and Permian.—G.D.C. 


Gilbert, F.P. See Philbin, P. W. 3746 


Gilbert, F.P. See Philbin, P. W. 3747 


3393 Gilvarry, J. J. The lunar origin of tektites, in Geological problems in lunar 


research: New York Acad. Sci. Annals, v. 123, art. 2, p. 1061-1080, illus., 
table, 1965. 


Gilvarry reviews the evidence on the origin of tektites in the light of his theory 
of the formation of the surface features of the Moon (Gilvarry, 1960), with an effort 
to assess the possible objections, particularly those tending to imply a terrestrial 
origin of tektites. A recent paper by Chapman and Lawson (1963) is considered 
very important because they applied the analytical tools and experimental methods 
of the aerodynamics of atmospheric entry to the study of tektites. A lunar origin 
would imply that the selenology of the Moon differs from the geology of the Earth 
only in degree, and not in kind.—G.D.C. 


3533 Gleason, Gale R., Jr.; Ohlimacher, Fredrick J. A core sampler for in situ freezing 





of benthic sediments, in Ocean science and ocean engineering 1965—Joint Conf. 
Marine Technology Soc. and Am. Soc. Limnology and Oceanography, Washington, 
D. C., Trans., V. 2: Washington, D. C., Marine Technology Soc., p. 737-741, 
illus., 1965. 
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A compact, hand-operated core sampler has been deveioped and tested. The 
sediment core, 23 to 28 cm long and 3.9 cm in diameter is frozen solid in 1.5 to 
5 min. A surface released messenger initiates freezing by tripping a spring—driven 
syringe filled with acetone. The acetone is injected into a core jacket filled with 
granulated solid carbon dioxide.—E.S.L. 


3420 Glenn, Ross. Gemstones and minerals of the Four Corners area—Pt. 1, in 
Durango-Silverton guidebook, 1964: [Durango, Colo.] Four Corners Geol. Soc., 
p. 31-34, illus., 1964. 


Collecting possibilities in the Creede locality, Wolf Creek Pass geode area, and 
Silverton mining area, all in or near the San Juan Mountains, Colorado, are 
described.—E.S.L. 


Glover, E.D. See Maila, R. J. 3560 
Goles, Gordon G. See Greenland, L. 3480 


3669 Graeber, Edward J.; Morosin, Bruno; Rosenzweig, Abraham. The crystal structure 
of krausite, KFe(SO,).-H20: Am. Mineralogist, v. 50, nos. 11-12, p. 1929-1936, 
illus., tables, 1965. 


Krausite is an anisodesmic mineral found in the colemanite district of Borate, in 
the Calico Hills, California. The mineral is monoclinic . . . a 7.908, b 5.152, c 
8.988 A, B 102°45’. Single crystal, counter X-ray intensity data were refined by 
differential syntheses to R=0.108. The crystal structure consists of infinite chains 
parallel to b of composition two iron sulfate groups plus two water molecules, and 
the chains are linked together by potassium cations. Each potassium cation is 
coordinated by ten nearest oxygen neighbors at an average distance of 2.92 A. 
In the infinite chains, iron is coordinated to five separate sulfate tetrahedra and 
one water molecule. This spacial arrangement of the coordination polyhedra 
accounts for the perfect (001) and good (100) cleavages in krausite.—Authors’ 
abstract 


3601 Grauten, William F. Fluid relationships in Delaware Mountain sandstone, in 
Fluids in subsurface environments—A symposium: Am. Assoc. Petroleum 
Geologists Mem. 4, p. 294-307, illus., 1965. 


From the axis of the Delaware basin to the western homocline, upper Bell Canyon- 
sandstone pools exhibit a regular progression from gas-bearing structures down dip 
to oil-bearing stratigraphic traps up dip-—an example of Gussow’s principle of 
differential entrapment. Starting in western Reeves County, Texas, the homocline 
contains trends of clean sandstone encased in very shaly, laminated siltstone. These 
stratigraphic traps exhibit perplexing fluid relationships such as water above oil, 
and gas down dip from oil, both phenomena occurring in the same stratigraphic 
zone, as shown by electric-log correlations. The writer submits that these 
phenomena are caused by the entrapment of different fluids in ‘tsublenses” within 
a clean sandstone body. “Membranes” with low permeabilities form the boundaries 
of the ‘‘sublenses” and control the migration of various fluids.— Author's abstract 


Graybill, Franklin A. See Krumbein, W. C. 3424 


3394 Green, Jack; Kennedy, J. Selection of rock standards for lunar research, in 
Geological problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 
2, p. 1123-1147, illus., table, 1965. 


Although research objectives will vary from institution to institution, an agreement 
on matrix material may lead to a more expedient and mutually suitable means of 
solving lunar exploration problems, by permitting laboratory results to be compared. 
A selection of igneous rocks, from designated areas in Oregon and California, has 
been made on the basis of possible span of research, convenience of collection, 
uniformity with respect to chemistry and texture, and what might be termed lunar 
rationale. The standards by these parameters are: tholeiitic basalt, semiwelded tuff, 
obsidian, altered rhyolite, serpentine, and granodiorite. An appendix includes the 
petrography of these lunar standards, as analyzed by J. Kennedy.—G.D.C. 
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3398 Green, Jack. Discussion—Origin of tektites from the Moon, in Geological 





problems in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 1057, 
1965. 


An informal discussion at the Massachusetts Institute of Technology reviewed data 
presented in the book ‘Tektites’ by O’Keefe (1963), and the First and Second 
Symposia on Tektites (Geochimica et Cosmochimica Acta, v. 14, 1958 and v. 28, 
1964). Green questions the paradox of a 400-million-year age of formation and 
short “flight” time. Closet contour data of indochinites within a strewn field offer 
problems for extraterrestrial origin. If volcanism has been active on the Moon, 
where are the lunar pyroclastic ‘‘tektites’? Astroid swarms could be the source 
of hypersthene chondrites collected since 1800, which have a common age equal 
to that of tektites. For terrestrially derived tektites, where on the Earth do they 
come from?—-G.D.C. 


Green, Jack. Interpretation of Ranger VII photographs, in Geological problems 
in lunar research: New York Acad. Sci. Annals, v. 123, art. 2, p. 999-1002, illus., 
1965. 


Volcanic bombs at Kilauea, Hawaii, in the 1790 eruption were thrown about 2 km 
from Halemaumau into volcanic ash and left impact scars similar to craters shown 
in Ranger photographs of the Moon. A comparison of patterns suggests that the 
“poor size sorting”’ of the lunar craters is due to lack of atmosphere. The Hawaiian 
pits, originally described by C. K. Wentworth (1957), represent the effects of just 
one phreatic explosion. Elongate craters, clustered groups, and lack of scalloped 
edges to the lunar crater pits suggest that secondary impact may either follow 
primary meteoritic impact or be due to volcanic action. The author favors a 
dominance of volcanic action.—G.D.C. 


Green, Jack. Tidal and gravity effects intensifying lunar defluidization and 
volcanism, in Geological problems in lunar research: New York Acad. Sci. Annals, 
v. 123, art. 2, p. 403 -469, illus., tables, 1965. 


Evidence, accumulating in support of vertical transfer of volatiles from depth to 
the surface of the Earth by convection currents, zone melting, and local radioactive 
energy sources, is cited and the theories of a number of scientists are reviewed. 
Several aspects of the arguments of continental genesis that may be cautiously 
extrapolated to the Moon are discussed, and a summary is given of some significant 
differences between the Earth and the Moon that would enhance lunar 
defluidization. Study approaches may well be dictated by Earth-based research 
of lunar luminescence effects; both volcanic and impact minerals apparently 
luminesce. Because surface volcanism is a_ significant manifestation of the 
defluidization process, observational and other data on lunar features are tabulated 
and related to similar Earth features, such as crater complexes and ignimbrite flow 
patterns.—G.D.C. 


Green, Morton: Lillegraven, Jason A. Significance of Rangifer in the Herrick 
Formation of South Dakota: South Dakota Acad. Sci. Proc. 1965, v. 44, p. 48 
51, illus., 1965. 


A basal fragment of antler of a Pleistocene caribou closely referable to the woodland 
species, Rangifer tarandus, an inhabitant of the Canadian Life-Zone, was found in 
the Herrick Formation of southeastern South Dakota. This represents a first record 
for the state. The well authenticated Wisconsin to Recent distribution of Rangifer 
plus the occurrence of Stegomastodon, a form not known after the Kansan, indicates 
that two biostratigraphic levels are present.— Authors’ abstract 


Greenland, L.; Goles, Gordon G. Copper and zinc abundances in chondritic 
meteorites: Geochim. et Cosmochim. Acta, v. 29, no. 12, p. 1285-1292, tables, 
1965. 


Copper and zinc have been determined in 10 carbonaceous, 6 enstatite, and 5 
ordinary chondrites by neutron activation. Copper is enriched in all carbonaceous 
and enstatite chondrites relative to the ordinary chondrites, while zinc is enriched 
in all carbonaceous and some enstatite chondrites. The Cu/Zn ratio is highly 
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variable among these chondrite groups, indicating fractionation of Cu from Zn at 
some stage of their history. A very serious sample inhomogeneity was found to 
exist in the determination of these elements; thus caution must be exercised in 
attempting to draw detailed conclusions from these and from previously published 
data.—D.B.V. 


3703 Gromme, C. S. Anomalous and reversed paieomagnetic field directions from the 
Miocene Lovejoy Basalt, northern California, in The symposium on magnetism of 
the Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 
445-457, illus., table, 1965. 


Measurements of remanent magnetization on 200 samples of the Lovejoy Basalt, 
dated by K-Ar method as early Miocene, have provided 13 independent 
determinations of the paleomagnetic field direction during the period of eruption. 
Five do not differ greatly from the field of a reversed axial dipole and eight 
correspond to virtual geomagnetic north poles ranging from lat 60° N. to lat 8° 
S. while the mean of the 13 poles lies at lat 76° N., long 74° E. The precision 
parameter k for these directions is only 4. It is concluded that the basalts erupted 
about 24 m.y. ago when the Earth’s field was predominantly reversed but varied 
in direction. —V.S.N. 


Gross, C.H. See Warren, H. V. 3797 


3573 Gross, G. A. Principal types of iron-formation and derived ores: Canadian 
Mining and Metall. Bull., v. 59, no. 648, p. 150-153, 1966. 


Nearly 90 percent of the iron ore produced in Canada is derived from iron-formation 
or bedded iron deposits. About 70 percent of this consists of concentrate obtained 
from iron-formation; another 20 percent was formed by natural enrichment 
processes. Four principal varieties of iron-formation are recognized —the Algoma, 
Superior, Clinton, and Minette types. Differences in their geology, mineralogy, 
chemical composition and environment of deposition are of special significance in 
their evaluation as ore. The properties of the ores, including grade, beneficiation 
qualities and minor element content in taconites, metataconites and naturally 
enriched ores, reflect characteristics of the primary stratigraphic units from which 
they are derived... .— Author's abstract 


3524 Guimond, R. Brunswick Mining and Smelting: Mining in Canada, v. 38, no. 
7, p. 10-20, 1965. 


The Brunswick No. 12 massive sulfide orebody, now being mined, is 1,20 feet long, 
has a maximum width of 350 feet, and is explored to a depth of 2,50 feet. It 
plunges 65 degrees. Ore consists of 80 percent sulfides, 15 percent silica or silicates, 
and 5 percent carbonate; it averages 3.77 percent lead, 9.59 percent zinc, 0.29 percent 
copper, and 2.46 ounces of silver. Ore grade increases with depth as far as explored. 
The nearby No. 6 massive pyrite orebody contains 27 million tons averaging 2.5 
percent lead, 6.3 percent zinc, 0.44 percent copper, and 2.1 ounces of silver. The 
deposits are in early Paleozoic sedimentary and volcanic rocks, cut by granite 
batholiths. Pyroclastic rocks are common and facies change rapidly. The ore zone 
contains chert, siliceous iron formation, rhyolite, argillaceous beds, and _ tuff. 
A.R.K. 


3525. Guimond, RR. The Midlothian mine goes “On Stream”: Mining in Canada, v. 
38, no. 8, p. 10-16, 1965. 


In the Midlothian mine in Ontario gold—bearing quartz veins are in faults and shears 
in conglomerate, arkose, graywacke, limy argillite, and quartz porphyry. 
Conglomerate and argillized quartz porphyry are the principal host rocks. The 
conglomerate contains chrome micas and pebbles of volcanic rock. Gold-bearing 
veins contain minor pyrite, marcasite, tetrahedrite, native silver, galena, sphalerite, 
and traces of molybdenite. The marcasite occurs mainly as nodular concretions, 
but a drill hole through one fault cut a thickness of over 10 feet of massive and 
disseminated marcasite. Different classes of ore reserves are given.—A.R.K. 
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3796 Gupta, Indra N. Body wave radiation patterns from force applied within a half 
space: Seismol. Soc. America Bull., v. 56, no. 1, p. 173-183, illus., 1966. 


Expressions are derived for the horizontal and vertical displacements at an arbitrary 
depth within a homogeneous, isotropic, elastic half space when plane harmonic P, 
SV or SH waves are incident at any given angle. On the basis of the reciprocity 
theorem, these expressions represent also the far-field polar radiation patterns of 
P, SV and SH waves due to horizontal and vertical forces applied at a point within 
the half space. Numerjcal results for a few selected values of depth are shown 
for a solid half space.—Author’s abstract 


3830 Gupta, U. C.; Mackay, D. C. Procedure for the determination of exchangeable 
copper and molybdenum in podzol soils: Soil Sci., v. 101, no. 2, p. 93-97, 1966. 


Four different reagents, 0.2M ammonium oxalate (pH 3.0), 0.1N HCl, 0.1N NaOH, 
and 2 percent citric acid solution were used as extractants for exchangeable Cu and 
Mo on some of the podzol soil in eastern Canada. Ammonium oxalate gave 
maximum displacement of both elements. HCl proved very inefficient for Mo, while 
citric acid was poorest for Cu, HCI and NaOH were intermediates for Cu, while 
NaOH and citric acid were intermediates for Mo.—J.W.H. 


3491 Gurney, J. J.; Oosthuizen, C. O.; Willis, J. P. OH band interference on the 
bismuth line at 3067 A: Appl. Spectroscopy, v. 19, no. 5, p. 162-163, illus., 1965. 


During preliminary work on the spectrochemical estimation of bismuth in geological 
materials, notably manganese nodules, a line often appeared at wave-length 3067 
A which was not emitted by bismuth. The source was identified as OH: the band 
emitted by a dc arc in the presence of water vapor, even of low concentration. 
Drying the sample and arcing in a dry atmosphere removes all traces of the band, 
without reducing the sensitivity of Bi 3067. This precaution is necessary in the 
spectrographic analysis of silicate rock for bismuth, the concentration of which is 
not often much greater than the spectrochemical detection limit.—G.D.C. 


3685 Hadley, Richard F.; Branson, Farrel A. Surficial geology and microclimatic effects 
on vegetation, soils, "and geomorphology in the Denver, Colorado area, Trip 10 
in Guidebook for one-day field conferences, Boulder area, Colorado—Internat. 
Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: Lincoln, Nebr., Nebraska 
Acad. Sci., p. 56-63, illus., table, 1965. 


On this trip between Boulder and Denver, the Rocky Flats Alluvium which has 
produced a stony soil, and an adjacent Pierre Shale soil near Golden, provide a 
suitable situation for the evaluation of plant ecology; the macroclimatic conditions 
at both sites are essentially the same. At the Green Mountain site, underlain by 
the Denver Formation, the effects of microclimate as influenced by contrasting 
exposure can be seen. The Pierre Shale and Denver Formations are described, and 
also the Pleistocene alluvium, soils of which are believed to be pre-Wisconsin in 
age and duration of their development to exceed 70,0 years. Pocket gophers may 
be the causal factor for scattered pebble mounds, with markedly different vegetation 
and soil.—G.D.C 


3539 Hamelin, Louis-Edmond. Glaciers et modelé périglaciaire: Cahiers Géographie 
Québec, v. 9, no. 18, p. 239-242, illus., 1965. 


The direct and indirect influence of glaciers on periglacial features range from climate 
and sea level changes to buried ice, pingos, and disturbed beds, and many others. 
These influences are attested by the fact that regional periglacial maps use the glacial 
periods, or even small divisions of these periods.—E.S.L. 


3452 Hapke, Bruce. Effects of a simulated solar wind on the photometric properties 
of rocks and powders, in Geological problems in lunar research: New York Acad. 
Sci. Annals, v. 123, art. 2, p. 711-721, illus., 1965. 


Experiments were made on various rock samples by prolonged bombardment with 
two-kilovolt hydrogen ions to simulate irradiation by solar wind, such as might 
affect the surface of the Moon. All naturally occurring rocks and powders were 
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affected; loss of color and reduction in albedo were striking. The effect on fine 
powders more nearly approached the photometric properties of the lunar surface, 
but became darker in a short time. Composition of irradiated rock powders does 
not seem to be particularly critical for determining their photometric properties, 
granitic or tektitic as well as mafic rock powders being compatible with lunar 
characteristics. However, iron-rich materials, such as chondritic meteorites are not 
compatible. Stirring of the Moon's surface dust by micrometeoritic bombardment 
would expose fresh, undarkened material; in the experiments a fragile crust was 
formed.—G.D.C 


Harbison,R.N. See Malloy, R. J. 3678 


3462 Hardy, R. M. Review of construction techniques and maintenance problems in 
zones of discontinuous permafrost in northwestern Canada, in Canadian Regional 
Permafrost Conf., 1964, Proc.: Natl. Research Council Canada Associate Comm. 
Soil and Snow Mechanics Tech. Memo. 86, p. 40-48, illus., discussion p. 49-51, 
1965. 


Three important checks in site investigation discussed are mean annual air 
temperature estimation, and natural moisture content profile determination and soil 
temperature measurement in the test holes. If permafrost is present, some 
unconventional design conditions must be superimposed on the conventional. Some 
suggested solutions to problems, based on actual cases, are given.—E.S.L. 


3827 Harradine, Frank. Comparative morphology. “ lateritic and podzolic soils in 
California: Soil Sci., v. 101, no. 2, p. 142-151, 


The principal difference between California lateritic and podzolic soils with those 
in other parts of the world seems to be the weak or absent bleicherde horizons 
and a generally less acid reaction throughout the profile. This is influenced to some 
extent by the two-season distribution of rainfall under a Mediterranean-type 
climate, but largely conditioned by the nature of the parent material.—J.W.H. 


3568 Harrer, C. M. Iron resources of South Dakota: U.S. Bur. Mines Inf. Circ. 
8278, 160 p., illus., tables, 1965. 


Uses other than iron making have absorbed the 158,0 long tons of iron ore mined 
in South Dakota through 1963. An estimated 50 million long tons of taconite 
of Precambrian age in Pennington and Lawrence Counties, which averages 29 
percent Fe, is the largest potentially useful iron resource. Concentrate containing 
65 percent Fe might be produced from the taconite. Resources in other types of 
occurrence are mostly small and of a wide range in grade. Availability of 
supplementary resources needed for mining taconite, the potential market area, and 
the economics of taconite are reported.—A.P.B 


3625 Harris, Wiley F., Jr.; McMaster, William M. Geology and ground-water 
resources of Lawrence County, Alabama—A reconnaissance: Alabama Geol. 
Survey Bull. 78, 70 p., illus., tables, geol. map, 1965. 


Rocks exposed in the County range in age from Early Mississippian to Early 
Pennsylvanian. Regional dip is to the south and southwest 20-40 feet per mile. 
Major aquifers are the Tuscumbia Limestone and Fort Payne Chert in the north, 
and the Bangor Limestone in the central part. In some areas these yield as much 
as 225 gpm to a well. Ground water generally is of good quality but may be hard. 
Fluctuations in water level are shown on diagrams. Basic data include records of 
wells and springs, and drillers’ logs. A generalized geologic map and structure 
contour map on top of the Chattanooga Shale accompany the report.—E.S.L. 


3419 Harrison, J. C.; vonHuene, R. E. The surface-ship gravity meter as a tool for 
exploring the geological structure of continental shelves, in Ocean science and ocean 
engineering 1965—Joint Conf. Marine Technology Soc. and Am. Soc. Limnology 
and Oceanography, Washington, D. C., Trans., V. 1: Washington, D. C., Marine 
Technology Soc., p. 414-431, illus., 1965. 
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Gravity measurements have been made in the continental borderland area off 
southern California since 1958 Over 5,000 mi of continuous profiles have been 
compiled and evaluated. The accuracy of the gravity data and the difficulty of 
making adequate Bouguer corrections in regions of rough submarine topography 
are discussed. The method eventually used is described. Some of the features are 
discussed in relation to extension of known structural features, and to magnetic 
and seismic profiles.—E.S.L. 


3569 Harriss, Robert C. Geochemical and mineralogical studies on the weathering 
of granitic rocks [abs.]: Houston Geol. Soc. Bull., v. 8, no. 5, p. 17, 1966. 


3639 Hashimoto, T. Geology of Tuk River area, Saguenay county [also French edition]; 
Quebec Dept. Nat. Resources Prelim. Rept. 547, 7 p.. table, geol. map, 1965. 


The hills and valleys of the map-area reflect trends in bedrock structure, although 
Pleistocene glaciation played an important role in fashioning the topography. 
Morainal cover is widespread in the central and northwestern parts. The 
consolidated rocks are Precambrian. Gneisses and amphibolites predominate; age 
relations and origin are not clear. The rocks have been strongly deformed.—E.S.L. 


3793 Haskell, N. A. Total energy and energy spectral density of elastic wave radiation 
from propagating faults—Pt. 2, A statistical source model: Seismol. Soc. America 
Bull., v. 56, no. 1, p. 125-140, illus., tables, 1966. 


Previous expressions for the total energy and energy spectral density of elastic waves 
radiated by a propagating fault are rewritten in terms of a spacio-temporal 
autocorrelation of the acceleration of relative displacement over the fault plane, 
interpreted in a statistical sense as the average autocorrelation over an ensemble 
of earthquakes. An explicit-form of autocorrelation function is assumed, and the 
total energy and energy spectral density are derived in terms of its parameters 
correlation length and correlation time. By using scaling laws for earthquake volume 
and radiation efficiency as functions of magnitude, the statistical parameters also 
may be related to magnitude.—D.B.V. 


3730 Hatherton, T. A comparison of total magnetic force sections across northern 
California and southern New Zealand: Nature, v. 209, no. 5022, p. 466-468, illus., 
1966 


Grantz and Zietz (1960) suggested that there may be a causal relationship between 
the existence of the rocks that produce broad aeromagnetic highs such as those 
of southern California and the structure and lithology of the sedimentary prisms 
overlying them. Results of seaborne total force magnetic surveys around the 
southeast coast of South Island, New Zealand, increase the probability that the 
broad magnetic highs, resulting apparently from deep seated igneous rocks, are a 
generic characteristic of the stable synclines adjoining geosynclines.--D.B.V. 


3400 Havlicek, J.; Myslivee, A. The influence of saturation and stratification on the 
shearing properties of certain soils [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, 
Univ. Toronto Press, p. 235-239, illus., table, 1965. 


The first part of the paper deals with the relationship between the degree of 
saturation of soils and the pore pressure, its history, and the effect of solubility 
of air in water. The shear strength of stratified soil is studied in the second part, 
and tests are run on sand and on gravel. The shear strength is defined by the 
maximum shear resistance at equal displacement of all layers of soils on the surface 
of failure. The authors propose to call the shear strength in sand and gravel at 
the normal stress, the initial shear strength.— E.S.L. ) 


Hawkes, H.E. See Wells, F. G. 3774 
3737 Hecht, Max K. The role of natural selection and evolutionary rates in the origin 


of higher levels of organization: Systematic Zoology, v. 14, no. 4, p. 301-317, illus., 
table, 1965. 
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Directional selection is the primary mechanism for changes resulting in evolution 
of higher levels. The effectiveness of natural selection can be measured by three 
types of evolutionary rates—taxonomic, morphological, and biological (species 
origin). The last, which can be compared with rates from experimental or 
mathematical models, is the most useful. The rates computed from the fossil record 
of many Pleistocene mammals are higher than those derived from models. The 
phyletic history of the brown bear demonstrates evolution by microevolutionary 
processes, rather than by special genetic and selective mechanisms.—E.S.L. 


Hecht, Max K. See Schaeffer, Bobb. 3810 


3453. Heier, K.S. A geochemical comparison of the Blue Mountain (Ontario, Canada) 
and Stjernéy (Finnmark, North Norway) nepheline syenites: Norsk Geol. Tidsskr., 
v. 45, no. 1, p. 41-52, illus., tables, 1965. 


The chemistries of the Stjernéy and Blue Mountain nepheline syenites are compared. 
They both belong to the miascitic type of nepheline syenites. They have low 
concentrations of the rare earths, scandium, yttrium, niobium,’ uranium, and 
thorium. They have characteristically high K/Rb ratio (>500), and are very low 
in Cs. Their major chemical difference is in the K/Na ratio and the Ba and Sr 
concentrations. The Stjernéy nepheline syenite crystallized at the higher 
temperature. Both are used in the ceramic industries.— Author's abstract 


3631 Heinrich, E. William; Anderson, Raymond J. Carbonatites and alkalic rocks of 
the Arkansas River area, Fremont County, Colorado—[Pt.] 2, Fetid gas from 
carbonatites and related rocks: Am. Mineralogist, v. 50, nos. 11-12, p. 1914-1920, 
1965. 


The Goldie carbonatite of Fremont County, Colo., and its associated rocks contain 
a fetid gas shown to consist of a mixture of C; and Cg hydrocarbons, F., HF and 
F.O. The fluorine has been derived from fluorite. Similar gases are characteristic 
of thorium veins in the same alkalic igneous district to the east and of various alkalic 
rocks around the Iron Hill alkalic-carbonatitic complex in Gunnison County, Colo. 
These Colorado occurrences are similar to those previously reported from alkalic 
rocks of the Kola Peninsula, U.S.S.R. The gases are believed to be of magmatic 
origin.—Authors’ abstract 


3665 Heinrich, E. William. Notes on western mineral occurrences—[Pt.] 5, Euxenite 
from Sappington, Montana: Am. Mineralogist, v. 50, nos. 11-12, p. 2083-2088, 
illus., tables, 1965. 


Euxenite occurs as irregular pods replacing albite and microcline in the Sappington 
pegmatites. Autoradiographs show marked internal inhomogeneity in the sample. 
Powder diffraction data and chemical analyses are given.—M.L.L 


3691 Heirtzler, J. R. Marine geomagnetic anomalies, in The symposium on magnetism 
of the Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, 
p. 227-236, illus., 1965. 


The criterion for separating the Earth's main field from magnetic anomalies of 
crustal origin is reviewed. A concise resumé of the nature of magnetic anomalies 
over the Mid-Atlantic Ridge, the anomalies caused by great elongated but 
unidentified bodies and the magnetic anomalies over seamounts is presented.— 
Author's abstract 


Heizer, Robert F. See Baumhoff, Martin A. 3551 


3698 Helbig, K. Optimum configuration for the measurement of the magnetic moment 
of samples of cubical shape with a fluxgate magnetometer, in The symposium on 
magnetism of the Earth’s interior: Jour. Geomagnetism and Geoelectricity, v. 17, 
nos. 3-4, p. 373-380, illus., table, 1965. 


The measurement of the magnetic moment of rock samples with a fluxgate 
magnetometer is discussed. A sample-fluxgate-configuration is proposed for which 
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the influence of inhomogeneities of the sample and geometric inaccuracies is a 
minimum. Special attention is paid to samples of cubical shape.—Author's abstract 


3410 Helenelund, K. V. Torsional field shear tests [with French abs.], in Internat. Conf. 
Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: 
Toronto, Univ. Toronto Press, p. 240-243, illus., 1965. 


A description is given of simple field equipment intended for in situ determination 
of the shear strength of frictional soils. The tests are carried out at the proposed 
foundation level in an eXcavated pit, or at different levels in a bore hole. The 
normal stress is applied by weights, or by air pressure, and the shear stress is 
determined as in a vane test. The results of a series of tests are reported, and 
show that the field strength of glacial till is generally greater than that determined 
in the laboratory. Some shear-vane modifications are described.—E.S.L. 


3562 Hellner, Erwin. Discussions of “Electron probe analyses of copper in 
meneghinite” by Kurt Fredreksson, Am. Min. 49, 1467-1469: Am. Mineralogist, 
v. 50, nos. 11-12, p. 2095, 1965. 


Electron-probe analyses of meneghinite show copper is evenly distributed. Least 
square refinement of the crystal structure showed that one Cu, distributed 
statistically on a 4-fold position, appeared in a tetrahedral hole.—M.L.L. 


Henderson, J.R. See Johnson, R. W., Jr. 3427 


3507 Hendriks, H. E. The Crooked Creek structure, in Cryptoexplosive structures in 
Missouri—Geol. Soc. America, Ann. Mtg. 1965, Guidebook: Missouri Div. Geol. 
Survey and Water Resources Rept. Inv. 30, p. 68-72, 1965S. 


The Crooked Creek structure on the northwest slope of the Ozark Plateau consists 
of a highly deformed slightly elliptical, uplifted central area about 7,000 feet in 
diameter; and an encircling synclinal ring graben, which varies from | to 2 mi. in 
width. The absence of Precambrian material in the breccias, the lack of 
hydrothermal leaching, and the presence of shatter cones favor a meteoritic impact 
origin.—E.S.L 


Heron, S. Duncan, Jr. See Johnson, Henry S., Jr. 3729 


3756 Heyl, A. V.; Brock, M. R.; Jolly, J. L.; Wells, C. E. Regional structure of the 
southeast Missouri and IIlinois-Kentucky mineral districts: U.S. Geol. Survey Bull. 
1202-B, p. B1-B20, illus., table, geol. maps, 1966. 


The southeast Missouri and Illinois-Kertucky districts are two of the most 
important mineral districts in terms of variety of minerals produced, mineral output, 
and mineral potential. Both districts lie on faulted structural uplifts within the 
covered shield area of the Central States. Complex fault lineaments intersect in 
each district and are major structural controls. Two fault zones, the Ste. Genevieve 
and Cottage Grove, form connecting links between districts. The iron deposits of 
southeast Missouri are in rocks of Precambrian age; but the lead, zinc, barite, 
copper, cobalt, and pyrite deposits of southeast Missouri, and the fluorite, zinc, 
barite, lead deposits of Illinois-Kentucky, are all in the domed and faulted thin 
cover of Paleozoic rocks.—Authors’ abstract 


3677 Heyl, Allen V.; Pearre, Nancy C. Copper, zinc, lead, iron, cobalt, and barite 
deposits in the Piedmont upland of Maryland: Maryland Geol. Survey Bull. 28, 
72 p., illus., tables, geol. map, 1965. 


Three copper districts lie within the upland: the Linganore district in the western 
part, with replacement and breccia orebodies in marble; the Sykesville district in 
the central part with deposits in veins, faults, and lenticular bodies in a transitional 
belt of schist and gneiss; and the Bare Hills district in the eastern part, with lenticular 
veins of magnetite and chalcopyrite in gneiss. Incomplete statistics indicate an 
aggregate output of not less than 10,000 tons of metallic copper for the districts. 
In addition the Linganore district has produced zinc, lead, silver, and gold, and 
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the Sykesville district iron. Deposits and mines in each district are described and 
maps of several are included. —E.S.L. 


3664 Heymann, Dieter. Rare gas evidence for two paired meteorite falls: Geochim. 
et Cosmochim. Acta, v. 29, no. 12, p. 1203-1208, tables, 1965. 


Rare gas contents were determined by mass-spectrometry in meteorites of two so- 
called paired falls: Accalana—Artracoona-Carraweena and Lalande-Melrose- 
Taiban. The results show that Accalana and Carraweena are identical, whereas 
Artracoona appears to be an independent fall. The ‘‘LaLande’’ group includes 
perhaps at least one independent fall—Taiban. A comparison of terrestrial meteorite 
ages to meteorite fall frequencies shows that the survival of coincidences of 
octahedrites and ordinary chondrites is quite likely.— Author's abstract 


3632 Hill, Walter E., Jr.; Evans, David R. Solubility of twenty minerals in selected 
Versene (EDTA) solutions: Kansas Geol. Survey Bull. 175, pt. 3, 22 p., illus., tables, 
1965. 


Solubility experiments were conducted on carbonate and non-carbonate minerals, 
two sets run simultaneously on fragments of the same mineral, one with and the 
other without a block of limestone. Calcite, aragonite, gypsum, anhydrite, and 
witherite were consistently affected by the Versene solutions, with results similar 
to those obtained with 10-percent acetic acid; but in the presence of a reacting 
block of limestone, these minerals were altered. Techniques using Versene solution 
show little advantage over acetic acid techniques in the extraction from limestone 
of the twenty accessory minerals used here. However, a better recovery of carbonate 
minerals other than calcite and aragonite can be expected with Versene residue 
methods.—/from Authors’ abstract 


Hillis, S. F. See Insley, A. E. 3401 


3667 Hinckley, David N. Mineralogical and chemical variations in the kaolin deposits 

of the coastal plain of Georgia and South Carolina: Am. Mineralogist, v. 50, nos. 
11-12, p. 1865-1883, illus., tables, 1965. 
Two types of kaolin deposits can be distinguished: the hard and soft. Statistically 
they differ in terms of Al2O; (higher in the soft), kaolinite crystallinity (greater in 
the soft) and Fe.O; (higher in the hard). Kaolinite shows face-to-face orientation 
in the hard type but is interspersed in an isotropic matrix in the soft type. The 
hard type may have been deposited in saline waters, thus explaining the face-to- 
face flocculation, better composition, and lower permeability, as well as higher Fe.O; 
(due to higher pH). The soft type may have been deposited in fresh waters and 
have undergone further leaching owing to its greater permeability.—E.Z. 


Hines, MarionS. See Speer, Paul R. 3757 
Hokuto-Castilla, Alfonso. See Perez-Ibargiiengoitia, J. M. 3715 
Holden, John C. See Dietz, Robert S. 3451 


3635 Holdsworth, Gerald. An examination and analysis of the formation of transverse 
crevasses, Kaskawulsh Glacier, Yukon Territory, Canada: Ohio State Univ. Inst. 
Polar Studies Rept. 16, 91 p., illus., tables, 1965. 


In testing Nye’s theoretical expression for the longitudinal strain rate on the surface 
of a valley glacier, comparison between measured and computed strain rates is 
inconclusive because basic assumptions are not valid except in one short section, 
where an approximate agreement is found. Localized strain rates and stresses of 
at least an order of magnitude greater than regional values are deduced to be 
responsible for fracturing of ice. Some methods of computing crevasse spacings 
are given. The concept of formation of transverse crevasses discussed here follows 
closely the hypothesis of Meier which suggests that they begin at the margins of 
the ice stream and propagate quietly toward the center, indicating a plastic rather 
than elastic behavior.—G.D.C. 











































736 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1966 
Holland, H.D. See Bodine, M. W., Jr. 3552 


3578 Holland, H. D. Be mney {of **Environmental limitations to mechanisms of ore 
transport,” by H. L. Barnes, 1965], in Symposium—Problems of postmagmatic ore 
deposition with Bitte reference to the geochemistry of ore veins, Prague, 1963, 
V.2: Prague, Geol. Survey of Czechoslovakia, p. 454-455, 1965; reply to discussion 
by H. L. Barnes, ibid., p. 458, 1965. 


The concept that the transport of zinc takes place in the form of bisulfide complexes 
(Barnes, ibid., p. 316326) encounters serious difficulties when applied to ore 
deposits. The very high concentration of bisulfide ion which must be present has 
never been found in primary fluid inclusions. Holland offers the alternative 
explanation that geologically interesting solubilities can be reached at quite small 
concentrations of reduced sulfur.—E.S.L. 


3582 Holland, H. D.; Borcesik, Maria. On the solution of calcite by and the deposition 
of calcite from hydrothermal solutions, in Symposium—-Problems of postmagmatic 
ore deposition with special reference to the geochemistry of ore veins, Prague, 1963, 
V.2: Prague, Geol. Survey of Czechoslovakia, p. 418-421, 1965S. 


A theoretical framework is presented for understanding the variables which control 
the solution and precipitation of calcite in hydrothermal deposits, and indicates 
experimental data available to fit into this framework. The solubility of calcite 
in three systems is discussed, CaCO3;-CO,-H2O, CaCO;-CO.—-H2O-NaCl, CaCO;- 
CO2-H2,O-CaCh, and in hydrothermal solutions, basing their compositions on fluid 
inclusions.—-E.S.L. 


Hollowell, Jerrald R. See Tanaka, Harry H. 3753 


3608 Holmquest, Harold J. Deep pays in Delaware and Val Verde basins, in Fluids 
in subsurface environments—A symposium: Am. Assoc. Petroleum Geologists 
Mem. 4, p. 257-279, illus., tables, 1965. 


In this continuous elongate trend into Texas from Eddy County, N. Mex., deep 
production is confined to gas-condensate reservoirs in Ordovician, Devonian, 
Pennsylvanian, and Permian formations. The geologic history is reviewed, with 
emphasis on tectonic influences on fluid distribution. Absence of oil production 
from the deep zones appears to be the result of hydrodynamic flushing of its 
accumulations from all but the deeper and larger closures, and of overburden that 
exceeds the gas-condensate conversion point for Delaware-Val Verde basin oils. 
These oils, derived from Simpson, Woodford, and Permo~—Pennsylvanian shales, 
dissociate into gas-condensate and gas below depths of 14.000, 13,000, and 8,000 
to 9,000 feet, respectively.—_G.D.C. 


Hood, William C. See Phillips, Michael W. 3616 


3554 Hooke, Roger LeBaron. Alluvial fans [abs.]: Dissert. Abs., v. 26, no. 4, p. 2133- 
2134, 1965. 


3528 Hopf, R. W. Shallow Poth attracts drill: Oil and Gas Jour., v. 63, no. 52, p 
199-206, 1965. 


Studies of the Poth sands of Eocene age in Guadalupe and Wilson Counties, Texas, 
indicate that strand lines and offshore bars can be recognized, and that their position 
and direction of development can be predicted. These data and knowledge of 
faulting that causes these sand bodies to become stratigraphic traps indicate that 
blanket sands and limestones of Eocene and Late Cretaceous age may have attractive 
oil accumulations over a relatively large area.— S.E.F. 


3510 Horowitz, Alan S. Crinoids from the Glen Dean Limestone (Middle Chester) 
of southern Indiana and Kentucky: Indiana Geol. Survey Bull. 34, 52 p., illus., 
tables, 1965. 


Twenty-three species and eight nomina aperta of crinoids from the Glen Dean 
Limestone of Late Mississippian age are assigned to ten genera. The genus 
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Hypselocrinus has not hitherto been recorded from rocks of Chester age, and nine 
other species described herein have not been recognized formerly from the Glen 
Dean. Thirteen of the localities furnished wing plates, used as index fossils. 
Seventeen collecting sites in Indiana and six in Kentucky yielded the study material, 
most of which came from interbedded limestone, sandstone, and shale in the upper 
part of the Glen Dean, and is associated with an abundant and diverse marine 
fauna.—G.D.C. 


3801 Hough, Jack L. Correlation of glacial lake stages in the Huron-Erie and Michigan 
Basins: Jour. Geology, v. 74, no. 1, p. 62-77, illus., tables, 1966. 


Hough reviews in detail his (1958, 1963) and Bretz’ (1951-1964) previous hypotheses 
for correlation of lake stages in the two basins. He offers a new alternative 
correlation that, like his 1963 hypothesis, dates Lakes Chicago, Warren, Wayne, 
Grassmere, Lundy, and early Algonquin as pre- Valders. These interpretations result 
from evidence in the St. Lawrence Valley that no ice dam for those lakes existed 
in Valders time. Hough correlates the last use of the Grand River discharge channel 
with a pre- Valders Lake Warren stage, and proposes that a gravel regarded by Bretz 
as a Lake Chicago shoreline feature on Valders Drift is instead an ice-marginal 
deposit.—D.R.M. 


Hughes, G.T. See Townsend, D. L. 3403 


3630 Hunter, Ralph E. Feldspar in Illinois sands—A further study: Illinois Geol. 
Survey Circ. 391, 19 p., illus., tables, 1965. 


The iron content of the feldspar and feldspathic grains in 21 samples of Pleistocene 
feldspar—-bearing sands was studied petrographically and by spectrographic analysis. 
The iron occurs within the grains as small particles of iron—bearing minerals: potash 
feldspar grains averaging the lowest in content, soda-lime feldspar grains 
intermediate, and feldspathic rock fragments the highest. In some of the potash 
feldspar grains, iron oxide also is associated with alteration products. The finer 
grained sands generally contain more feldspar and less feldspathic rock fragments 
than coarser grained sands. Sands of similar grain size differ over the State in 
their feldspar content; the ratio of potash to soda-lime feldspar also varies from 
place to place. Possible methods of separation are mentioned briefly.—from 
Author's abstract 


3536 Inderbitzen, Anton L. An investigation of submarine slope stability, in Ocean 
science and ocean engineering 1965--Joint Conf. Marine Technology Soc. and Am. 
Soc. Limnology and Oceanography, Washington, D. C., Trans., V. 2: Washington, 
D.C., Marine Technology Soc., p. 1309-1344, illus., tables, 1965. 


A topographic and sedimentologic study was made of a portion of the upper San 
Diego trough slope off Del Mar, Calif. Ten gullies have been located within this 
area. The longer ones, some with tributaries, are believed to have been formed 
by subaerial erosion, but the shorter ones appear to be slump scars. Physical 
properties were measured on seven cores, and statistical parameters were computed. 
All properties show a high degree of variability over short lateral distances. The 
area seems to be unstable and subject to random slumping. It appears that a study 
of the interrelationships of the mass physical properties of marine sediments located 
on slopes can be used to determine bottom conditions and infer slope stability.— 
E.S.L. 


3598 Ingerson, Earl. Discussion, in Symposium—Problems of postmagmatic ore 
deposition with special reference to the geochemistry of ore veins, Prague, 1963, 
V.2: Prague, Geol. Survey of Czechoslovakia, p. 457-458, 1965. 


Experimental studies of metal transport are useful, but in applying them to actual 
deposits certain assumptions must be made. Some of those made in recent studies 
are listed, and Ingerson suggests that some may not be justified. More field examples 
where quantitative data can be obtained would help guide experimental work. 
ES. 
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3789 Inglis, David R. The dynamo model, field reversal, and polar wandering, in The 
symposium on magnetism of the Earth’s interior: Jour. Geomagnetism and 
Geoelectricity, v. 17, nos. 3-4, p. 517-529, illus., 1965. 


Convective flow conducting heat from inner core to mantle may follow a jet-stream- 
like pattern in which trapped segments of fluid form cylindrical rotating columns. 
This suggests a simple hydromagnetic version of dynamo theory in which bundles 
of magnetic lines of force twisted by rotation of outer columns play a predominant 
role. Westward drift of the convection pattern is a reaction to eastward drift which 
the jet stream imparts toSthe inner core. This drift bends the bundles of force 
lines in such a way that twisting provides the curl H (near the equator) which 
supports the Earth's main field. The dynamo action tends to produce a main dipole 
moment parallel to the axis of rotation, and effects are proposed to account for 
the present inclination between them. Magnetic and rotational axes may have 
remained nearly parallel so that paleomagnetism approximately traces the course 
of the kinematic poles.—from Author's abstract 


3401 Insley, A. E.; Hillis, S. F. Triaxial shear characteristics of a compacted glacial 
till under unusually high confining pressures [with French abs.], in Internat. Conf. 
Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: 
Toronto, Univ. Toronto Press, p. 244-248, illus., table, 1965. 


The tests described are part of a laboratory testing program being carried out on 
the core material for the proposed Mica Creek dam on the Columbia River in British 
Columbia, which will be one of the highest earthfill dams in the world. Tests were 
carried out on 6-in. diameter specimens of glacial till compacted at three different 
moisture contents. It is concluded that the high confining pressures have little effect 
on the shear-strength parameters in terms of effective stresses, but have a 
considerable effect on the ratio of pore pressure to deviator stress at failure.—E.S.L. 


3688 Internat. Assoc. Quaternary Research. Guidebook for one-day field conferences, 
Boulder area, Colorado—INQUA, 7th Cong., U.S.A., 1965: Lincoln, Nebr., 
Nebraska Acad. Sci., 80 p., illus., tables, 1965. 


This guidebook includes thirteen trips, described by separate authors, each with a 
different objective in Quaternary geology, ecology, geomorphology, or hydrology, 
and one early man site. All are within the Boulder-Denver area; several are cited 
individually.—G.D.C. 


Jacobs,H. See Fripiat, J. J. 3468 
Jaffe, H.W. See Mumpton, F. A. 3663 
Janson,M.E. See Speer, Paul R. 3757 


3634 Jasper, M. W. Geochemical investigations of selected areas in southcentral 
Alaska, 1964: Alaska Div. Mines and Minerals Geochem. Rept. 4, 32 p., illus., 
tables, 1965. 


Results of trace-mineral analysis and panning of stream sediments in easily 
accessible areas north of Anchorage do not indicate any outstanding geochemical 
anomalies. In the Glenn Highway area copper mineralization is known to occur 
on Sheep Mountain and in watersheds oF Moose Creek and Kings River; the 
Susitna—Fairbanks Highway area is drained by seven Susitna River tributaries that 
head in the Talkeetna Mountains, where copper and gold mineralization is known 
to occur; and in the Willow Creek gold quartz mining district appreciable 
molybdenite, chalcopyrite, and magnetite have been noted, and small occurrences 
of silver in gabbro and conglomerates near Lonesome Mine. Further investigation 
seems warranted in the Sheep Mountain area and in the Willow Creek mining 
district. The analyses and anomalies obtained in 1964 are shown in tables and 
graphs.—G.D.C. 


Jenkins, E.D. See McConaghy, James A. 3686 
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Jenkins, Evan C. See Wolcott, Don E. 3741 


3485 Jensen, Ejnar. The low-plastic clay from Godthab, Greenland—An X-ray 
mineralogical investigation: Medd. om Grgnland, v. 165, no. 4, 15 p., illus., 1965. 


The clay, a glacial sediment, had very low plasticity and coherence in spite of its 
high content of particles smaller than 24. A sample was separated quantitatively 
into fractions of sand, silt, and clay, and the mineralogical composition of each 
fraction was determined, chiefly by X-ray powder methods. Its composition was 
in fair agreement with that of the surrounding rocks. As a whole the sample was 
poor in quartz but rich in oligoclase, hornblende, biotite, and vermiculite, the last 
presumably an alteration product of biotite. The low plasticity and coherence may 
be ascribed to the unusually large content of oligoclase in the clay-size fraction, 
to the sharp—edged irregular shapes of the coarse particles, and to the exceptionally 
well-—crystallized character of even the smallest clay particles—from Author's 
abstract 


Jensen, J.R. See Cochran, M. C. 3474 
Jensen, Mead Leroy. See Cheney, E. S. 3464 


3438 Jillson, Willard Rouse. The St. Peter Sandstone in eastern central Kentucky: 
Frankfort, Ky., Roberts Printing Co., 18 p., illus., 1965. 


Erosion surfaces of the area are described, and major structural features reviewed. 
The stratigraphy of the Ordovician St. Peter Sandstone is discussed briefly. Well 
data show remarkable variations in thickness over short distances. Two areas 
producing gas from the St. Peter are described, and basic requirements for discovery 
of a new oil or gas pool are listed.—E.S.L. 


3720 Jillson, Willard Rouse. The geology of Casey County, Kentucky: Frankfort, 
Ky., Roberts Printing Co., 108 p., illus., tables, 1965. 


The Ordovician to Pennsylvanian stratigraphy and paleontology are discussed, fossils 
collected are listed by age, and a new Mississippian crinoid is described. Discussion 
of the structure is divided into major folds, the rift valley, and major faults. Three 
filled valleys of Silurian to Mississippian age are described. Basement rock is rhyolite 
porphyry, reached in one well. Discovery of a new uranium mineral, tracurite, 
in the New Albany Shale, and oil and gas exploratory drilling are discussed. Six 
well logs are included, and four oil and gas structures described.—E.S.L. 


3729 Johnson, Henry S., Jr.; Heron, S. Duncan, Jr. Slump features in the McBean 
Formation and younger beds, Riley Cut, Calhoun County, South Carolina: South 
Carolina Devel. Board Div. Geology Geol. Notes, v. 9, no. 3, p. 37-44, illus., 1965. 


The Riley Cut is located about five miles to the northwest of the Orangeburg scarp 
in the upper Coastal Plain. The Eocene McBean Formation and younger (Miocene?) 
terrace sediments are exposed in a series of semi-symmetrical open-fold synclines 
on the order of 75 to 200 feet across. Fractures and small faults are associated 
with the folds, and clastic dikes have filled some of the fractures and faults. A 
lower mottled zone reflects the form of the folds and developed before them; an 
upper mottled zone only partly reflects the form of the folds. Both mottled zones 
are interpreted as paleosols. The folds probably formed as a result of uneven 
letdown of beds due to differential removal of calcium carbonate from the underlying 
McBean Formation or possibly Santee Limestone.—/from Authors’ abstract 


3427 Johnson, R. W., Jr.; Henderson, J. R.; Tyson, N. S. Aeromagnetic map of the 
Boulder Batholith area, southwestern Montana: U.S. Geol. Survey Geophys. Inv. 
Map GP-538, scale 1:250,000, 1965. 


3823 Johnson, Robert H. Flow instabilities relating to the surface markings of tektites: 
Jour. Geophys. Research, v. 71, no. 3, p. 945-949, illus., 1966. 


Experimental study has shown that the instability of the hypersonic shock layer 
flow over blunt bodies with surface cavities is coupled to the dynamic stability of 
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the body. The ablative action in the cavities and the body motion induced by the 
cavity flow may possibly provide evidence of aerodynamic origin of surface markings 
on some tektites.—Author's abstract 


3778 Johnson, Rockne H. Routine location of T—phase sources in the Pacific: Seismol. 


Soc. America Bull., v. 56, no. 1, p. 109-118, illus., 1966. 


In the expectation that use of the T-phase in seismic source location might 
significantly improve the detection of earthquakes for the Pacific and its borders, 
a program for routine location of T-phase sources in the Pacific has been developed. 
This program is described. Early results for the r.m.s. difference between T-phase 
source locations and the corresponding earthquake epicenters were 0.6° in the 
Aleutians and 1.1° in the Kurile Islands.—D.B.V. 


3812 Johnson, Rockne H.; Northrop, J. A comparison of earthquake magnitude with 


3433 


T-phase strength: Seismol. Soc. America Bull., v. 56, no. 1, p. 119-124, illus., 1966. 


Records from SOFAR~-depth hydrophones at widely spaced locations in the North 
Pacific were scanned for earthquake T-phases. A source solution was obtained 
by computer for T-phase arrivals correlated at four or more hydrophones. Using 
this method, the number of events located on the North Pacific rim is about ten 
times greater than the number located by conventional body—wave determinations. 
It is concluded that the capability for location of earthquakes by T-phase arrivals 
extends down to about magnitude 3.6 for the North Pacific rim.— Authors’ abstract 


Johnson, Vernon. See Cutshail, Norman. 3652 


Johnston, G. H. Engineering problems and site investigations in the discontinuous 
permafrost zone, in Canadian Regional Permafrost Conf., 1964, Proc.: Natl. 
Research Council Canada Associate Comm. Soil and Snow Mechanics Tech. Memo. 
86, p. 22-30, discussion p. 30-31, 1965. 


Definition of the discontinuous zone is reviewed briefly. The important features 
of permafrost causing engineering problems are its distribution, variation in 
thickness and depth to upper surface, and mean ground temperature. One of the 
most difficult problems is determining the changes that will take place in the local 
environment due to construction. A discussion of site-investigation techniques 
comprises the largest part of the paper.—E.S.L. 


Jolly, J.L. See Heyl, A. V. 3756 


3429 Jones, Blair F. The hydrology and mineralogy of Deep Springs Lake, Inyo 


County, California: U.S. Geol. Survey Prof. Paper 502-A, p. Al-A56, illus., tables, 
1965. 


Results are reported of a study of the relation between hydrologic factors and saline 
mineralogy for Deep Springs Lake, a small playa at 5,000 feet, within a closed basin 
in northern Inyo County, Calif. The basin is a relatively recently formed graben, 
and recent normal faulting controlled the location of the playa in the southeast 
corner of Deep Springs Valley. Geology and hydrogeography are discussed. Data 
on hydrochemistry and saline mineralogy indicate that the Lake is basically a sodium 
sulfocarbonate system. Areal sequence of minerals from margin to center is calcite 
or aragonite, dolomite gaylussite, thenardite, and burkeite; layer sequence in 
ascending order is nahcolite, thenardite, burkeite, trona, and halite; capillary 
efflorescent crusts are halite and thenardite.—V.S.N. 


Jones,R.L. See Fehrenbacher, J. B. 3676 


3606 Jones, Theodore S.; Smith, Harold M. Relationships of oil composition and 





stratigraphy in the Permian Basin of West Texas and New Mexico, in Fluids in 
subsurface environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 
4, p. 101-224, illus., tables, 1965. 


Analyses of 310 crude oils from Cambrian to Cretaceous formations were studied 
to correlate their geologic occurrence with such characteristics as composition by 
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hydrocarbon type, content of gasoline, residuum, and other distillates. For the most 
part oils can be grouped in five general categories, based on likeness that may 
indicate a similar history. The relationships of composition and geological features 
of each formation in the Permian Basin are described in some detail. Differentiation 
of oils that are very similar yet produced from different formations is a difficult 
problem, needing more study. Some oils fail to fit any category.—G.D.C. 


Kachadoorian, Reuben. See Sainsbury, C. L. 3636 


3472 Kanasewich, E. R. Seismicity and other properties of geological provinces: 
Nature, v. 208, no. 5017, p. 1275-1278, illus., table, 1965. 


North America may be divided into nine geologic provinces on the basis of the 
oldest absolute ages in the crystalline basement rocks. A tentative correlation is 
found between the boundaries of these provinces and zones of earthquake activity. 
It appears that elastic stresses may be relieved along fractures which extend to great 
depths in the crust ‘and have existed since the inception of orogenic activity along 
these boundaries.—D.B.V. 


Kane, H. See Olson, R. E. 3443 


3641 Katz,M. B. Geology of Legendre area (Mont-Tremblant Park), Montcalm and 
Joliette counties [also French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 
541, 11 p., table, geol. map, 1965. 


All bedrock in the map-area is Precambrian. The Grenville Series, consisting of 
gneisses and quartzites, covers a fairly large area in the southeast. Green granulites 
are interbanded with the paragneisses at the border of a large intrusive sheet of 
green quartz mangerite, deformed to gneiss, in the central part. The youngest rocks 
are aplite and pegmatite dikes. Glacial material is widespread, and fills many of 
the valleys. Economic possibilities are discussed.—E.S.L. 


3740 Kehn, Thomas M. Geologic map of the Providence quadrangle, western Kentucky: 
U.S. Geol. Survey Geol. Quad. Map GQ-491, scale 1:24,000, section, text, 1966. 


Coal has been mined in the Providence quadrangle since 1890 but all underground 
operations were abandoned before 1963. Some strip mining is done, but many beds 
in the area are generally too thin or too impure to be of economic importance. 
The Providence Limestone Member and the unnamed limestone above the No. 12 
coal bed have a combined thickness of 20-30 feet and these beds might be profitably 
recovered for use as road metal along with strip mining operations on the No. 11 
coal bed. Oil was discovered northeast of Clay in the basal part of the Caseyville 
Formation (Early Pennsylvanian) and from 1943-1963 the pool produced about 
62,000 bbl of oil.—M.C.M. 


3471 Keil, Klaus. Mineralogical modal analysis with the electron microprobe X-ray 
analyser: Am. Mineralogist, v. 50, nos. 11-12, p. 2089-2092, tables, 1965. 


Minerals in certain fine-grained assemblages can be differentiated by their 
concentrations of major elements and by their characteristic luminescence. Thus 
quantitative modal analysis of such assemblages can be made by point counting 
under a static beam of electrons. The Odessa meteorite, so analyzed, shows 
significant inter nodular differences in the proportions of the minerals.—E.Z. 


Keil, Klaus. See Marshall, Royal R. 3716 


3584 Keith, M. L.; Parker, R. H. Local variation of '*C and '°O content of mollusk 
shells and the relatively minor temperature effect in marginal marine environments: 
Marine Geology, v. 3, nos. 1-2, p. 115-129, illus., tables, 1965. 


Oxygen isotopic data for modern shells from known environments are interpreted 
as indicating the 6 O-18 of fossil shells cannot be used as a basis for conclusions 
regarding paleotemperatures in marginal marine environments of ancient seas, 
because temperature effect is masked by larger effects due to river water additions 
and to evaporation and restricted mixing. Carbon isotopic data can be more clearly 
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and unambiguously related to environment. Shell samples from marginal and 
intermediate salinity environments exhibit progressive increase of C-13/C-12 ratio 
in the direction of increasing marine influence, and a positive correlation between 
salinity of water and C-13 content. It is probably more meaningful to relate carbon 
isotope ratio of fossils to proximity to sources of continental carbon than to 
paleosalinity.—from Authors’ summary 


3416 Keller, George H. Nuclear density probe for in place measurement in deep-sea 


sediments, in Ocean science and ocean engineering 1965—Joint Conf. Marine 
Technology Soc. and Am. Soc. Limnology and Oceanography, Washington, D. C., 
Trans., V. |: Washington, D. C., Marine Technology Soc., p. 363-372, illus., 1965. 


Measurement is based on the scattering of gamma rays from a radioactive source 
contained in the probe. The intensity of the backscatter is detected by a Geiger 
counter assembly and recorded photographically by a camera in the instrument. 
Sediment density is directly correlated with the amount of backscatter. After the 
probe has penetrated the sea floor the source and detector automatically move 
vertically within the lower barrel of the probe, thus obtaining a density profile. 
Approximately 60 stations can be occupied during a single lowering. The self 
contained probe is about 26 feet long and weighs approximately 700 Ibs in air.— 
from Author's abstract 


3624 Kelley, Danford G.; Mackasey, William O. Basal Mississippian volcanic rocks 


in Cape Breton Island, Nova Scotia: Canada Geol. Survey Paper 64-34, 10 p., 
illus., 1965. 


A sequence of volcanic and sedimentary rocks in western Cape Breton Island 
conformably underlies rocks mapped as Mississippian Horton Group. The volcanic 
rocks occur in a continuous belt for over 17 miles and intermittently throughout 
the length of the island. The volcanic and sedimentary unit is designated the Fisset 
Brook Formation and included with the Horton Group. The rocks included in 
this formation were previously assigned ages that range from Precambrian to 
Devonian, They are now known from spores to be Early Mississippian with a slight 
possibility they are Late Devonian.—Authors’ abstract 


3622 Kellogg, Remington. Fossil marine mammals from the Miocene Calvert Formation 


of Maryland and Virginia—Pt. 1, A new whalebone whale... .; Pt. 2, . . . Sperm 
whale Orycterocetus: U.S. Natl. Mus. Bull. 247, 63 p., illus., tables, 1965. 


Among the comprehensive assemblages of fossil mysticetes derived and described 
in the last century from the Calvert Formation in the Chesapeake embayment, 
cetothere genera have been most frequently distinguished by structural cranial 
details; today it is by lumbar vertebrae. The largest thus far collected, a new species 
from the upper Miocene in Calvert County, Md., Pelocetus calvertensis is described 
in Part | of this bulletin, in great detail. Among the Odontoceti, cranial 
modifications, particularly the dentition, differentiated the physeteroids as early as 
the lower Miocene. Balaenodon became the first generic name applied to a fossil 
sperm whale, but the type tooth is considerably different from teeth of Orycterocetus 
of which several species are described in Part 2 of this bulletin. —G.D.C. 


Kennedy, J. See Green, Jack. 3394 


3790 Kenney, T. C. Sea-level movements and the geologic histories of the post-glacial 





marine soils at Boston, Nicolet, Ottawa and Oslo: Norges Geotek. Inst. Pub. 62, 
p. 1-28, illus., tables, 1965. 


Eustatic sea-level and crustal movements are used to analyze the history of 
formation of marine coastal deposits at Boston, Nicolet, Ottawa, and Oslo with 
respect to deposition, erosion, and subaerial weathering. A provisional sea-level 
movement curve for the past 20,000 years is drawn on the basis of ages (carbon- 
14) and elevations of marine fossils, elevations and ages of deposition and erosion 
surfaces, dates of climate and temperature changes, and dates of major continental 
glacier activity. For each site, time curves of sea-level and crustal movements are 
drawn and, from these and other geological data, the general geologic history of 
soils is determined. Geotechnical data (undrained shear strength and 
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preconsolidation pressure) are presented, and discrepancies between these and 
geological data examined.—V.S.N. 


3817. Kent, P. E. The transport mechanism in catastrophic rock falls: Jour. Geology, 
v. 74, no. 1, p. 79-83, 1966. 


Catastrophic rock falls are characterized by chaotic distribution of constituent 
blocks, which typically are little abraded, and by high fluidity at the time of 
movement. Observed rock falls have been accompanied by air blasts, and other 
indications of entrapped air, and have traveled at speeds of more than 100 mph. 
Typically, the deposits of such rock falls are thin broad sheets that have flowed 
over irregular surfaces and up opposite slopes. The mechanism that most 
satisfactorily explains these features appears to be fluidization by entrapped air.— 
E.T.R. 


3644 Kish, L. Geology of Upper Hart-Jaune River area, Saguenay county [also French 
edition]: Quebec Dept. Nat. Resources Prelim. Rept. 538, 10 p., table, geol. map, 
1965. 


In this area of Precambrian bedrock, the igneous and sedimentary rocks of the 
southern part have been metamorphosed to the granulite grade, while in the north 
paragneisses belong to the amphibolite grade of metamorphism. Between these two 
areas an important anorthosite massif crops out. Diabase dikes cut both the 
anorthosite and the granulitic gabbros. Each major rock type has its distinct 
structural features. Rusty zones and mineralized outcrops are indicated on the 
geologic map and described briefly.—E.S.L. 


Kitago,S. See Schmid, W. E. 3441 


3743 Klemic, Harry. Geologic map of the Guthrie quadrangle, Kentucky—Tennessee: 
U.S. Geol. Survey Geol. Quad. Map GQ-539, scale 1:24,000, section, text, 1966. 


Of the approximately 40 wells drilled in the Guthrie quadrangle, 12 in the 
northeastern quarter produced an estimated 100,000 bbl of oil from 1947-65. 
Production was from Lower Devonian limestone strata about 100 feet below the 
Chattanooga Shale and possibly from underlying Silurian limestone beds. All but 
two of the beds are abandoned and production has dropped to less than one bbl 
per day. Some crushed stone has been quarried from the Ste. Genevieve Limestone.— 
M.C.M. 


3696 Kobayashi, Kazuo; Smith, R. W. Reversible susceptibility of hematite carrying 
various types of remanent magnetization and memory, in The symposium on 
magnetism of the Earth’s interior: Jour. Geomagnetism and Geoelectricity, v. 17, 
nos. 3-4, p. 325-335, illus., table, 1965. 


Results of experiments with large single crystals of hematite with different intensities 
of various types of remanent magnetization have shown that reversible susceptibility 
decreases steeply with increasing IRM, but is independent of magnitude of TRM, 
ARM,.and memory of any remanence except when TRM and ARM are almost 
saturated. The blocking mechanism of TRM and ARM is similar to the mechanism 
of memory of remanence but different from that of acquisition of IRM. Stable 
TRM, ARM, and memorized remanence are carried as magnetically hard particular 
regions in the crystals while soft remanence is due to domain wall movement. 
V.S.N. 


Kobayashi, Kazuo. See Nagata, Takesi. 3701 


3628 Koenig, John W. Midcontinent Pennsylvanian Edestidae: Missouri Div. Geol. 
Survey and Water Resources Rept. Inv. 33, 25 p., illus., table, 1965. 


The discovery of two new specimens of Protopirata crenulata (Hay) in the Fort Scott 
Subgroup (Desmoinesian Series) of Henry and Boone Counties, Mo., has prompted 
a review of all recorded edestid occurrences in the Midcontinent area. A single 
discovery, Edestodus minor, is judged to have been made in the Cherokee Group. 
All other specific occurrences are restricted to the Marmaton Group. Stratigraphic 
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information for two other discoveries is insufficient for specific determination, and 
the data for the occurrence of the holotype of Edestus vorax Leidy, 1856, is not 
sufficient for conclusive judgment. No data are given to justify addition to the 
controversy concerning the origin and function of edestid structures.—G.D.C. 


3455 Kopp, John F.; Kroner, Robert C. A direct-reading spectrochemical procedure 


for the measurement of nineteen minor elements in natural water: Appl. 
Spectroscopy, v. 19, no. 5, p. 155-159, tables,'1965. 


By the rotating disc—high-voltage spark technique, using background as the internal 
standard, concentrations of nineteen minerals in water (in the order of 0.01 to 100 
mg/1 in the processed sample) are determined in a matter of minutes by converting 
the “‘counts’”’ from a sequential read-out system on a drum calculator. This method 
has not increased the sensitivity for all elements over that obtained with a 
photographic process; but that for zinc, which was rarely found photographically, 
and for beryllium have been increased. The method is particularly applicable to 
the analysis of a large number of samples.—G.D.C. 


3577 Krauskopf, K. B. The use of thermochemical data in defining conditions of high- 


temperature ore formation, in Symposium—Problems of postmagmatic ore 
deposition with special reference to the geochemistry of ore veins, Prague, 1963, 
V.2: Prague, Geol. Survey of Czechoslovakia, p. 332-355, illus., 1965. 


The principal labor involved in outlining stability fields is the calculation of free 
energies at the three specified temperatures for as many pertinent compounds as 
can be found in the literature. Interpretations are given of 24 diagrams for 14 
metals, in which the logarithms of total sulfur fugacity are plotted as ordinates 
against logarithms of oxygen fugacity as abscissas.—E.S.L 


3727 Kremp, G. O. W.; Ames, H. T. Catalog of fossil spores and pollen—V. 24, 


Mesozoic spores and pollen: University Park, Pa., Pennsylvania State Univ., 
Palynol. Labs., 168 p., illus., 1965. 


While most of this volume deals with European specimens, there are fifteen 
microfossils listed from British Columbia, in the Jurassic-Cretaceous Kootenay coal 
measures, Crowsnest coal field, and one from Alberta, in the Cretaceous Brazeau 
Formation, Entrance map-area.—E.S.L. 


Kroner, Robert C. See Kopp, John F. 3455 


3424 Krumbein, W. C.; Graybill, Franklin A. An introduction to statistical models in 





geology: New York, McGraw-Hill Book Co., 475 p., illus., tables, 1965. 


This book was written as a guide to formalizing the ideas that arise from geological 
data and to selecting valid methods for obtaining additional data to test concepts. 
It begins with the geological foundations on which statistical studies rest, then applies 
principles of statistical analysis on a univariate level, and later introduces 
multivariate models. The first ten chapters on univariate methods could be used 
as a basis for a one~semester course, and the last five, for an intermediate-level 
course. Illustrative examples drawn mainly from the subfields of sedimentary 
petrology, subsurface stratigraphy, and geomorphology are included in each 
chapter.—E.S.L. 


Kutina, Jan. Problems of the origin of primary zoning in ore veins, ore deposits, 
and larger units, in Symposium—Problems of postmagmatic ore deposition with 
special reference to the geochemistry of ore veins, Prague, 1963, V. 2: Prague, Geol. 
Survey of Czechoslovakia, p. 111-146, 1965. 


This review covers the development and highlights of the various theories on the 
origin of zoning in ore deposits, from those of W. H. Emmons and S. S. Smirnov 
proposed in the 1930's through current ideas of both foreign and American 
geologists, including those presented in papers in the pre-Symposium volume 
published in 1963. Among the specific topics covered are: the scale of zoning, zoning 
of ore belts, polymagmatic zoning, monoascendent and polyascendent zoning with 
the problems of transition between and criteria for distinguishing the two types, 
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and the evolution of the chemical composition of ore-bearing solutions from the 
same source.—M.C. 


3811 Lachenbruch, Arthur H.; Marshall, B. Vaughn. Heat flow through the Arctic 
Ocean floor—The Canada basin-Alpha rise boundary: Jour. Geophys. Research, 
v. 71, no. 4, p. 1223-1248, illus., tables, 1966. 


Results of 20 heat flow measurements made from drifting ice on the boundary 
between the Alpha rise and Canada basin in the central Arctic Ocean are presented. 
Heat flow in the basin is uniform (1.4144 percent ucal per cm *sec) and decreases 
on the flank of the rise to a minimum of 0.77 ywcal per cm’sec in less than 25 km. 
The anomaly can be explained in terms of relatively low-—conductivity rock extending 
to a depth of 10 or 20 km, either locally under the low heat-flow zone or under 
the entire rise. Empirical formulas based on water content underestimate sediment , 
conductivity by 10-20 percent on the Rise and 5-10 percent in the basin.—D.B.V. 


3512 Lagerwerff, J. V.; Akin, G. W.; Moses, S. W. Detection and determination of 
gypsum in soils: Soil Sci. Soc. America Proc., v. 29, no. 5, p. 535-540, illus., tables, 
1965. 


The gypsum content of soils can be evaluated by a rapid, semiquantitative method 
from electrical conductivity measurements on soil—water extracts sufficiently dilute 
to contain all gypsum in dissolved form. The method corrects for loss of gypsum 
due to Ca?* exchange upon dilution. This major source of error, >20 percent, 
in existing methods can be avoided by determining the content of sulfate 
corresponding to that of gypsum. Accordingly, a modified acetone method is 
proposed for quantitative determination.— Editor's brief 


Lamarche, R.-Y. See Saint-Julien, P. 3523 
Lambert, Paul Wayne. See Elston, Wolfgang E. 3406 


3651 Landis, E. R. Coal resources of lowa: Iowa Geol. Survey Tech. Paper 4, 141 
p., illus., tables, 1965. 


Methods of preparing reserve estimates are discussed, including classification; 
original, and remaining and recoverable, reserves are shown in tables. Coal beds 
are described and resources discussed by counties. A section on the geologic setting 
by Orville Van Eck is cited separately. A map showing coal resources accompanies 
the report.—E.S.L. 


3666 Lawrence, John C.; Stokes, William Lee. Mammites zone in the Tropic Shale 
of Late Cretaceous age in southern Utah [abs.]: Utah Acad. Sci., Arts, and Letters 
Proc., v. 42, pt. 1, p. 168-169, 1965. 


Lederberg, Joshua. See Moffat, Samuel. 3591 
Leggat, E.R. See Rettman, P. L. 3763 


3561 Leith, C. J.; Craig, R. M. Mineralogic trends induced by deep residual 
weathering: Am. Mineralogist, v. 50, nos. 11-12, p. 1959-1971, illus., table, 
1965. 


Residual soil profiles from seven crystalline rocks of the North Carolina piedmont 
show that the mineralogic changes are related to the parent rock and to the degree 
and condition of weathering. In granitic and gneissic rocks, the reduction of mica 
size facilitates conversion to chlorite-vermiculite. Kaolinite decreases in relative 
amounts towards the top of the soil horizon. The saprolite over a serpentinite 
contains abundant chlorite and talc, although in the lower part of the C-horizon 
feldspar and kaolinite are important minerals.—E.Z. 


3447 Leussink, H.; Prange, B. Telemetric measurement of pore pressure in soil samples 
[with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, 
Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 291-292, 
illus., 1965. 
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A new method of telemetric measurement of pore pressure in soil samples has been 
developed. The piezometer consists of a pressure transducer and a transistorized 
subminiature short-wave transmitter which may be switched on and off by a radio 
signal. To actuate the transducer, a volume change of about ! cu mm is necessary. 
The piezometers have a diameter of about 25 mm and a height of 25 mm, a further 
reduction of the size being possible under certain conditions.—Authors’ abstract 

Lewis, Robert M. See Drummond, Kenneth M. 3613 

Lillegraven, Jason A. See Green, Morton. 3780 

Lippolt,H.J. See Burnett, D. S. 3709 


Lo, M.B. See Wilson, N. E. 3409 


3777 Lomnitz, C. Magnitude stability in earthquake sequences: Seismol. Soc. America 


Bull., v. 56, no. 1, p. 247-249, illus., 1966. 


The hypothesis of stability of mean magnitudes (Lomnitz, 1960) was tested by a 
careful analysis of the 1952 Kern County, Calif., aftershock data. Application to 
the 1965 San Salvador earthquake swarm shows that stability of mean magnitudes 
may apply to local swarms in general. The propagation of large shocks in the 
distribution is fairly constant in time. The fact that a given earthquake sequence 
is stable in the mean does not necessarily imply that the magnitude distribution 
is time-invariant; in fact, magnitude variance tends to correlate with rate of 
occurrence of events, thus there is wider scatter of magnitudes at the beginning 
of a sequence than toward the end.—D.B.V 


3435 Long, E. L. Certain aspects of Alaska District Engineers experience in areas of 


marginal permafrost, in Canadian Regional Permafrost Conf., 1964, Proc.: Natl. 
Research Council Canada Associate Comm. Soil and Snow Mechanics Tech. Memo. 
86, p. 52-57, table, 1965. 


In nearly 20 years of experience the Alaska District of the U.S. Army Corps of 
Engineers has encountered permafrost in many diverse locations. The most difficult 
soils in which to identify it are the unsaturated granular materials. Once permafrost 
is known to exist, the biggest problem has been to outline its limits, and then to 
build entirely within or outside those limits. Specific cases are described and a 
table lists a number of sites on marginal permafrost and describes the conditions 
and type of treatment.—E.S.L. 


3392 Lowman, Paul D., Jr. Magnetic reconnaissance of Sierra Madera, Texas, and 


nearby igneous intrusions, in Geological problems in lunar research: New York 
Acad. Sci. Annals, v. 123, art. 2, p. 1182-1197, illus., 1965. 


The Sierra Madera is a cluster of hills strikingly similar to a structure called 
“cryptovolcanic”’ by Bucher (1933). Magnetic traverses of the area and nearby 
intrusions were made on foot in 1961 to determine if any underlying igneous body 
might have caused the deformation. High readings in the southeast sector were 
at first attributed to instrument factors; later a more precise survey (Geyer and Van 
Lopik, 1963) discovered an anomaly in the same location. There is contradictory 
geologic evidence for the existence of any igneous intrusion in the Sierra Madera, 
or for its meteoritic impact origin. However, it is concluded that the balance of 
evidence favors the theory of displacement and brecciation by a syenite intrusion 
under the southeast corner.—G.D.C. 


3456 Lufkin, John L. Geology of the Stockton Stock and related intrusives, Tooele 





County, Utah: Brigham Young Univ. Geology Studies, v. 12, p. 149-164, illus., 
table, geol. map, 1965. 


The Stockton stock and related intrusives were mapped along the north wall of 
Soldier Canyon, in the Oquirrh Mountains. Most are hypabyssal in origin, 
intermediate in composition, and porphyritic in texture; mineral compositions are 
tabulated. The Mississippian-Pennsylvanian stratigraphy is summarized, and 
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metamorphic aureoles surrounding the stock and two dikes are described. The future 
of metallic production in the area is poor.—E.S.L. 


3590 Lund, Charles R. Data from controlled drilling program in McHenry County, 
Illinois: Illinois Geol. Survey Environmental Geology Notes, no. 7, 64 p., illus., 
tables, 1965. 


Descriptions of character and sequence of materials and data on relative consistency, 
natural water content, and grain-size distribution are given for glacial deposits tested 
and sampled, as a part of a controlled drilling program, at eleven sites in McHenry 
County, Ill.—Author's abstract 


3516 Lundin, R. F. A new name for Leperditia symmetrica Lundin, 1965 (not Leperditia 
symmetrica Holtedahl, 1914): Jour. Paleontology, v. 39, no. 6, p. 1221, 1965. 


The new name Leperditia copelandi replaces the preoccupied name Leperditia 
symmetrica Lundin. The species was originally described from the Henryhouse 
Formation (Silurian) of Oklahoma.—J.F.M. 


3413 Lundstrom, R.; Stenberg, R. Soil-rock drilling and rock locating by rock indicator 
{with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, 
Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 69-72, illus., 
1965. 


A new method is presented for determining the level of bedrock surface when it 
is covered by soil. It comprises monitoring the sound of drilling through soil into 
rock by placing a microphone in a borehole in the rock. With one listening point 
an area about 100 m in radius can be covered. Good results have been obtained 
in both igneous and sedimentary rocks.—E.S.L. 


3821 Lustig, Lawrence K. The geomorphic and paleoclimatic significance of alluvial 
deposits in southern Arizona—A discussion [of paper by Mark A. Melton, 1965]: 
Jour. Geology, v. 74, no. 1, p. 95-102, illus., tables, 1966. 


Lustig discusses the conclusions of Melton (ibid., v. 73, p. 1-38, 1965), who has 
applied the methods of quantitative geomorphology to the study of certain alluvial 
deposits in Arizona, and suggests that some of Melton’s data are irrelevant and 
some conclusions may be wrong. In particular, he criticizes the conclusion that 
alluvial deposits containing boulders were deposited only during periods of intense 
frost activity, and points out that boulders reflect rock type and jointing first, and 
geomorphic processes second; conclusions on paleoclimatic or paleotectonic events 
do not follow directly from the study of boulder deposits.—E.T.R. 


3726 Lyttleton. R. A. How mountains are formed: Smithsonian Inst. Ann. Rept. 1964 
(Pub. 4613), p. 351-360, illus., reprinted 1965; also U.S. Cong., 89th, Ist sess., House 
Doc. 9, pt. 1, 1965; originally published 1964. 


Any inquiry as to the origin of mountains must go back to the question of the 
original state of the Earth. The author believes the Earth began as a cool all- 
solid body. Radioactive decay raised the temperature until the central part reached 
the melting point and the process of contraction was set in motion. Continuing 
compression would begin the cycle of mountain formation by building up stresses 
in the outer layers, followed eventually by catastrophic release as the.surface rocks 
folded and fractured.—E.S.L. 


MacFarlane, I.C. See Wilson, N. E. 3439 

Mackasey, William O. See Kelley, Danford G. 3624 
Mackay, D.C. See Gupta, U.C. 3830 

MacQuown, William C., Jr. See Black, Douglas F. B. 3550 
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Maher, John C. Correlations of subsurface Mesozoic and Cenozoic rocks along 
the Atlantic Coast: Tulsa, Okla., Am. Assoc. Petroleum Geologists, 18 p., illus., 
table, 1965. 


This is the third in a series of inter-regional cross sections designed to summarize 
current ideas of stratigraphic equivalence, to point out regional differences in 
nomenclature, and to focus attention on discordances, and resolve them where 
possible. The text, accompanying the eight cross sections and physiographic 
diagram, reviews the principal structural features and discusses Triassic through 
Tertiary stratigraphy. csi radon units and their Gulf Coast equivalents are 
tabulated, and some regional problems pointed out.—E.S.L. 


3560 Maila, R. J.; Glover, E. D. Recent anhydrite from Clayton Playa, Nevada: Am. 


Mineralogist, v. 50, nos. 11-12, p. 2063-2069, illus., 1965. 


Gypsum crystals formed from the natural drying of NaCl saturated sediment develop 
hemihydrate and anhydrite within a year’s time at surface temperatures and 
pressures. Thin sections parallel to the cleavage surface show a core of gypsum 
surrounded by an inner layer of oriented fibers of hemihydrate and an outer layer 
of anhydrite.—M.L.L. 


3446 Makhlouf, H. M.; Stewart, J. J. Factors influencing the modulus of elasticity 


of dry sand [with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 
6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 298- 
302, illus., 1965. 


Air-dry sand in two significantly different states of density was subjected to varying 
confining pressures while various ranges of deviator stress were applied and cycled. 
Results show that the modulus of elasticity was not a function of the maximum 
principal stress but definitely was a function of the confining pressure.—E.S.L. 


3683 Malde, Harold E.; VanHorn, Richard. Stratigraphy, soils, and geomorphology 


of the nonglacial Quaternary deposits between Boulder and Golden, Colorado, Trip 
8 in Guidebook for one-day field conferences, Boulder area, Colorado—Internat. 
Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: Lincoln, Nebr., Nebraska 
Acad. Sci., p. 40-47, illus., table, 1965. 


This field trip between Boulder and Golden examines several gravel-capped benches 
which rise as giant steps along the east edge of the Front Range. The gravels were 
deposited by streams in Quaternary time on various tilted claystones and sandstones, 
mainly of Mesozoic age, which had been beveled in Tertiary time by southeastward 
flowing streams, then entrenched by Pleistocene streams from the mountains at 
irregular rates, forming pediments mantled with alluvium at progressively lower 
altitudes. Some features by which these surficial deposits are discriminated and 
correlated are mentioned in the description of localities visited.—G.D.C. 


3678 Malloy, R. J.; Harbison, R. N. Detailed sparker survey in the Gulf of Maine 


[abs.], in Ocean science and ocean engineering 1965—Joint Conf. Marine Technology 
Soc. and Am. Soc. Limnology and Oceanography, Washington, D. C., Trans., V. 
2: Washington, D. C., Marine Technology Soc., p. 717, 1965. 


Manchee, E.N. See Somers, H. 3724 


3754 Manger, G. Edward. Method-dependent values of bulk, grain, and pore volume 


as related to observed porosity: U.S. Geol. Survey Bull. 1203-D, p. D1-D20, illus., 
tables, '966. 


The relation of observed porosity of a rock to a combination of the effects of 
method-dependent determination of bulk, grain, and pore volumes is examined by 
means of a formulation of porosity differences. —V.S.N. 


Manuel,O. K. See Rowe, M. W. 3559 


3585 Marlow, J. I. Probable Tertiary sediments from a submarine canyon off Nova 





Scotia: Marine Geology, v. 3, no. 4, p. 263-268, illus., tables, 1965. 








re 
n 
re 
ic 
h 


Pp 
id 


er 


5 Seo 


By 
ip 
it. 


<a 











ABSTRACTS 749 


Partly indurated sediment samples collected from a submarine canyon off Nova 
Scotia lithologically resemble rock units which occur on Georges Bank. Microfauna 
from some of the samples suggest a Tertiary age for the sediments. Topographic 
configurations along the canyon walls indicate that resistant rock ledges may occur 
there.—Author’s abstract 


3445 Marsal, R. J. Stochastic processes in the grain skeleton of soils [with French 
abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 
1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 303-307, illus., 1965. 


This paper is concerned with transient phenomena in the grain skeleton during one- 
dimensional compression. Movements of particles are considered the consequences 
of erratic impulses transferred to each grain by the neighboring ones, coupled with 
constant action, and particles are assumed to move in a viscous medium. The 
process is analyzed by stochastic methods, and it is concluded that it is governed 
by the diffusion equation.—E.S.L. 


Marshall, B. Vaughn. See Lachenbruch, Arthur H. 3811 


3716 Marshall, Royal R.; Keil, Klaus. Polymineralic inclusions in the Odessa iron 
meteorite: Icarus, v. 4, nos. 5—6, p. 461-479, illus., tables, 1965. 


Two types of nodules were found in a piece of this meteorite. Globular ones have 
a core of troilite surrounded by a shell of graphite or fine-grained graphite-troilite 
mixture containing daubréelite, and a thin outer layer of schreibersite and cohenite 
sometimes further localized to one side. Elongated nodules were more complex, 
including silicates and several additional minerals with schreibersite and cohenite 
again frequently concentrated on the same side. Magnetite and its small inclusions 
of nickel-rich iron are probably terrestrial alteration products. The compositions 
of the silicates, magnetite, chlorapatite, nickel-rich iron, and daubréelite were 
measured by electron microprobe techniques. The elongation in one direction of 
the nodules containing silicates may be due to solidification of the meteorite under 
the influence of a gravitational field and/or convection.—from Authors’ abstract 


Martin, H.M. See Poindexter, O. F. 3544 


3515 Mason, Brian. Geokhimicheskoye povedeniye nekotorykh elementov v 
meteoritakh, in Problemy geokhimii: Moscow, Izdatel’stvo ‘‘Nauka,” p. 72-80, 
tables, 1965. 


The geochemical behavior of Fe, Ni, Cr, Mn, Ti, Si, and Mg in meteorites is 
reviewed.—D.B.V 


3422 Matheny, Marvin L. A history of the petroleum industry in the Four Corners 
area, in Durango-Silverton guidebook, 1964: [Durango, Colo.] Four Corners Geol. 
Soc., p. 39-53, illus., table, 1964. 


The first oil discovery in this area was at Mexican Hat, Utah, in March 1908; the 
field is now abandoned. In 1911 the Seven Lakes oil pool in the San Juan basin 
of New Mexico was discovered, but was noncommercial. The first gas discovery 
was drilled near Aztec, New Mexico, in 1920, but it was not until the discovery 
in 1942 of Pennsylvanian gas at Barker dome, New Mexico, that the tempo 
increased. Exploration and development over the next 12 years is reviewed and 
the fields described. Much of the production is gas, including helium and CQ». 
Fields are listed and shown on a map,—E:S.L. 


Matlock, W.G. See White, Natalie D, 3765 
Mazor, E. See Wasserburg, G. J. 3610 
McAvoy, Russell L. See O'Bryan, Deric. 3752 


3686 McConaghy, James A.; Schneider, Paul A., Jr.; Jenkins, E. D. Hydrology of the 
Denver area, Colorado, Trip 11 in Guidebook for one-day field conferences, Boulder 
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3822 


area, Colorado—Internat. Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: 
Lincoln, Nebr., Nebraska Acad. Sci., p. 64-71, illus., table, 1965. 


Surface water is the main source of water supply in the Denver area, although in 
places only ground water is available, obtained from both artesian and water-table 
aquifers. The Quaternary surface deposits, briefly described, are not very reliable 
where cut through by numerous valleys, except in pockets confined by underlying 
shale. The stratigraphy of the Denver Basin is summarized, and viewed in Red 
Rocks Park area. Terrage and soil development, stream capture, and pollution of 
ground water are among the topics discussed.—_G.D.C. 


McConnell, J.R. See Mitchell, J. K. 3444 
McManus, Dean A. See Creager, Joe S. 3586 
McMaster, William M. See Harris, Wiley F., Jr. 3625 


McNeal, Robert P. Hydrodynamics of the Permian Basin, in Fluids in subsurface 
environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, p. 308 
326, illus., 1965. 


Hydrodynamic study of several stratigraphic units in the Permian Basin shows a 
regional west-to-east dip of the potentiometric surface, with many local variations. 
Tilting of the hydrocarbon accumulations is a significant factor in a few fields, but 
much is caused by discontinuous porous lenses and low permeability. Vertical and 
horizontal pressure around faults and subcrops, and vertical and _ horizontal 
continuity of oil relations can be critical factors in exploration. Salinity maps of 
Basin waters show a high northwest-southeast trend through the southeast corner 
of New Mexico, separated from a parallel high trend to the north: by a low trend 
with less than 50,000 ppm total solids.— from Author's abstract 


Mears, Brainerd. See Moore, Fred E. 3687 


Melton, Mark A. The geomorphic and paleoclimatic significance of alluvial 
deposits in southern Arizona—A reply [to discussion by Lawrence K. Lustig, 1966]: 
Jour. Geology, v. 74, no. 1, p. 102-106, 1966. 


Melton repeats and amplifies the evidence given in his original paper (ibid., v. 73, 
p. 1-38, 1965), and disagrees with criticism given by Lustig (ibid., p. 95-102, 1966).— 
E.T.R. 


3706 Merriam, Daniel F.; Sneath, Peter H. A. Quantitative comparison of contour 


maps: Jour. Geophys. Research, v. 71, no. 4, p. 1105-1115, illus., tables, 1966. 


Maps can be quantitatively compared by using trend-surface analysis to simplify 
complex situations and then studying the components. Relationships of 
configuration of one map to another (geologic structure in this example) can easily 
be found by using the equation coefficients of well-fitted first-, second-, and third 
degree trend surfaces to determine the similarity between any pair of maps, and 
cluster analysis of the similarities allows the construction of dendrograms. This 
method allows subtle differences in maps to be emphasized objectively and permits 
a more meaningful analysis of the original data.— Authors’ abstract 


Meyers, A. C.,3d. See Vincenz, S. A. 3697 


3614 Miller, Halsey W. Upper Cretaceous fauna of Adobe Canyon, southern Arizona 


[abs.]: Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 83, 1965. 


Miller, T. P. See Patton, W. W., Jr. 3804 


3526 Mining in Canada. Noranda-Val d'Or region gets new molybdenum producer: 





Mining in Canada, v. 38, no. 9, p. 14-19, 1965. 


The deposit of the Anglo-American Molybdenite Exploration contains over 3 
million tons of ore averaging 0.36 percent ““molybdenite” and 0.053 percent bismuth. 
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Mineralization is confined to the contact areas of highly differentiated Precambrian 
granite batholiths. Ore is in pegmatite dikes, stockwork zones, and quartz veins. 
Wall rocks of the granite are greenstone sediments and peridotite sills —A.R.K. 


3527. Mining in Canada. A bonanza untouched: Mining in Canada, v. 38, no. 11, 
p. 6-11, 1965. 


Silverfields Mining Corporation is mining a silver deposit in the Cobalt district, 
Ontario. Ore is in Huronian sediments below the Nipissing diabase, which has 
largely been eroded in the mine area. Fine-grained native silver occurs in calcite 
veins in association with cobalt-nickel-iron arsenides. Disseminations of silver, 
argentite, and ruby silver occur from three to five feet on each side of veins one 
to ten inches thick. Conglomerate is the most favorable host rock.—A.R.K 


3597 Misch, Peter. Radial epidote glomeroblasts formed under conditions of 
synkinematic metamorphism—A new mechanism of collective crystalloblastesis 
[with English, French, and Russian abs.]: Geol. Rundschau, v. 54, no. 2, p. 944- 
956, illus., 1965. 


Crossite schists and actinolitic greenschists of the basalt-derived Shuksan 
Greenschist of the northwestern Cascade Mts. in Washington contain small epidote 
glomeroblasts which crystallized simultaneously with the schistose fabric. Three 
stages of crystallization are recognized. In the third the glomeroblasts recrystallized, 
converging toward simple porphyroblasts: these balls are more common than the 
radial forms. In the various types of glomeroblasts very fine opaque impurities 
have been pushed out to the margins so that impurities are heavily concentrated 
there.—E.S.L. 


3425 Mitchell, Edward. History of research at Sharktooth Hill, Kern County, 
California: [Bakersfield, Calif.] Kern County Hist. Soc., 45 p., illus., 1965. 


The first compilation of the entire marine vertebrate fauna from the bonebed in 
the Miocene Temblor Formation is presented. The assemblage is composed of 
sharks, rays, bony fishes, turtles, birds, whales, sea lions, and a desmostylid. History 
of the research is divided into that resulting from activities of the Pacific Railway 
Survey, the Charles Morrice collections, studies sponsored by the California 
Academy of Science, and recent studies. Existing literature ~~ that 
catastrophism was not responsible for the accumulation of bones.—E.S 


3444 Mitchell, J. K.; McConnell, J. R. Some characteristics of the elastic and plastic 
deformation of clay on initial loading [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, 
Univ. Toronto Press, p. 313-317, illus., 1965. 


In this paper the nature and mechanism of elastic response of clays to application 
of stress are discussed, a method for separation of elastic and plastic deformations 
accompanying initial loading is described, and test results are presented illustrating 
the application of the method and importance of soil structure in influencing the 
magnitudes of elastic and plastic deformations.—E.S.L. 


3591 Moffat, Samuel; Shneour, Elie A.; Lederberg, Joshua. Life beyond the Earth: 
Washington, D. C., Natl. Sci. Teachers Assoc. (Vistas of Science 11), 160 p., illus., 
1965. 


This book is one of a series designed with the help of students and teachers, and 
produced under the guidance of an experienced Advisory Board, to improve science 
education at all levels. Up-to-date information is given on the origin and evolution 
of life on the North American continent, research methods and frontiers, student 
activities, and the growing interest in search for life on other planets and beyond 
the solar system. —G.D.C. 


3791 Mooney, Harold M.; Bolt, Bruce A. Dispersive characteristics of the first three 
Rayleigh modes for a single surface layer: Seismol. Soc. America Bull., v. 56, no. 
1, p. 43-67, illus., tables, 1966. 
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The dispersive characteristics of a single elastic layer overlying an elastic half space 
are examined in detail for the fundamental and first and second higher modes of 
Rayleigh waves. Phase and group velocities and the ratio of horizontal to vertical 
surface displacement are computed as functions of dimensionless quantities 
proportional to period and wave number. The dependence on model parameters 
of the long-period cutoff for the higher modes is determined. Specific results are 
given for continental crust, continental ice cap, sedimentary basin, alluvial 
overburden, and laboratory seismic models.—D.B.V. 
“ 


3687 Moore, Fred E.; Mears, Brainerd. The geomorphic development of the southern 


Laramie Range, Colorado and Wyoming, Trip 13 in Guidebook for one-day field 
conferences, Boulder area, Colorado—Internat. Assoc. Quaternary Research, 7th 
Cong., U.S.A., 1965: Lincoln, Nebr., Nebraska Acad. Sci., p. 76-80, 1965. 


Field evidence suggests that the geomorphic evolution of the east flank of the 
Laramie Range has been in three stages. Uplift and dissection near the end of 
the Cretaceous continued until the end of the Eocene, followed by deposition of 
Oligocene, Miocene, and Pliocene sediments. The Pleistocene dissection of the 
Tertiary mantle continues to the present. Changes in the base level and gradient 
of the Platte River and its tributaries, probably induced by the early Pleistocene 
glaciation outside the area, were largely responsible for channel cutting and changes 
in regimen of streams. Recent wind action is shown in an area of blow outs in 
the High Plains Tertiary mantle, and clay dunes south of the escarpment in Oligocene 
clays.—G.D.C. 


3470 Moore, P. B. A structural classification of Fe-Mn orthophosphate hydrates: 


Am. Mineralogist, v. 50, nos. 11-12, p. 2052-2062, illus., tables, 1965. 


The Fe-Mn orthophosphate hydrate structures are based on linkages of octahedra 
and tetrahedra. Since the tetrahedra composed of PO,” groups are insular (not 
linked to other tetrahedra), a classification analogous to the silicates is fruitless. 
However, linkages of octahedra can be easily related to general formulae which 
specify the ligands participating in octahedral bonding, with the metal ions as 
octahedral centers. The ratio of the metal ions to the octahedrally coordinating 
oxygens (associated with OH-H2O and PO,’ ligands) is the key to the classification 
since octahedral groups and linkages can be specified. Various types of octahedral 
isomerisms are discussed and the known crystal structures of Fe-Mn orthophosphate 
hydrates are reviewed.—Author’s abstract 


3668 Moore, Paul Brian. The crystal structure of laueite, 


12 


n°’* Fes’ * (OH)2(PO)2(H2O)s-2H20: Am. Mineralogist, v. 50, nos. 11 
p. 1884-1892, illus., tables, 1965. 


Laueite is triclinic Pl, a 5.28, b 10.66, c 7.14 A, @ 107°55', B 110°59', ¥ 
71°07’, Z=1, and has two known isotypes and three polymorphs. Its crystal structure 
consists of infinite chains of vertex-linked oxygen octahedra, isolated oxygen 
octahedra, and tetrahedral tetradentate phosphate groups. There are two different 
kinds of structural water in laueite: ligand water and ‘‘zeolite’” water. Stereoisomeric 
considerations lead to other structures based on the same motifs as in laueite but 
with different symmetries and cell dimensions. Two such structures may be 
represented in the polymorphs strunzite and stewartite.—Author’s abstract 


3593 Moore, Thomas C. Origin and disjunction of the alpine tundra flora on San 


Francisco Mountain, Arizona: Ecology, v. 46, no. 6, p. 860-864, illus., tables, 1965. 


San Francisco Mountain is an extinct, eroded volcano 12,670 feet in elevation, on 
the Colorado Plateau of northern Arizona. The summits of the two highest peaks 
support a disjunct flora of approximately 51 known species of alpine tundra vascular 
plants on 2 sq mi of area above the 11,500-ft timberline. The relict alpine flora 
is definitely related to the tundra of the high peaks of the main Rocky Mountains 
to the north and northeast. At least 90 percent of the present alpine tundra flora 
is believed to have migrated southward to the mountain during Pleistocene time, 
possibly as recently as 65,000 to 75,000 years ago. As of 10,000 to 24,000 years 
ago, the flora began to be disjunct from its progenitor flora.—from Author's abstract 
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Morley, L.W. See Bhattacharyya, B. K. 3692 
Morosin, Bruno. See Graeber, Edward J. 3669 


3713 Morris, Robert H. Geologic map of the Head of Grassy quadrangle, Lewis 
County, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-484, scale 1:24,000, 
section, text, 1966. 


In adjacent areas, the Bisher Limestone (Middle Silurian) produces limited supplies 
of gas, but test holes in the Head of Grassy quadrangle have not shown significant 
accumulations. Sandstone in the lower part of the Borden Formation is used locally, 
and alluvial gravel is suitable for surfacing secondary roads. Water suitable for 
domestic and agricultural use is obtained from shallow wells in alluvium, Berea 
Sandstone, and sandstone in the Borden Formation.—M.C.M. 


Moses,S.W. See Lagerwerff, J. V. 3512 


3663 Mumpton, F. A.; Jaffe, H. W.; Thompson, C. S. Coalingite, a new mineral from 
the New Idria serpentinite, Fresno and San Benito Counties, California: Am. 
Mineralogist, v. 50, nos. 11-12, p. 1893-1913, illus., tables, 1965. 


Brown translucent platelets of the new mineral, coalingite, 
MgioFe2(CO3)(OH)242H20O, occur in the oxidized weathering zone of serpentinite. 
X-ray powder diffraction data and optical properties are given for coalingite, 
hydrotalcite, sjogrenite, pyroaurite, and brugnatellite. For coalingite infrared studies 
show water bands 2.5-3.0 microns and carbonate bands 6.5 and 7.0 microns; the 
carbonate ion is reoriented upon heating. Analyses include chemical, differential 
thermal, and thermal gravimetric.—M.L.L. 


Murphy, T.J. See Catanzaro, E. J. 3705 


3718 Murtaugh, J. C. Geology of Tétépisca Lake area, Saguenay county [also French 
edition]: Quebec Dept. Nat. Resources Prelim. Rept. 536, 6 p., table, geol. map, 
1965. 


All consolidated rocks are part of the Grenville subprovince of Precambrian age. 
Biotite and hornblende gneisses are the most abundant rocks, and part of a large 
anorthosite body outcrops in the southwestern part of the map-area. Structural 
geology is reviewed. No mineralization of economic importance was observed. 
A geochemical survey for Cu, Pb, Zn, and Mo was run on stream sediments and 
the tenors are reported on the geologic map.—E.S.L. 


Myslivec, A. See Havlicek, J. 3400 


3695 Nagata, Takesi. Low temperature characteristics of rock magnetism, in The 
symposium on magnetism of the Earth's interior: Jour. Geomagnetism and 
Geoelectricity, v. 17, nos. 3-4, p. 315-324, illus., table, 1965. 


In the low temperature range, magnetic susceptibility and remanent magnetization 
change markedly with temperature. Marked reduction of magnetocrystalline 
anisotropy energy around the isotropic point results in remarkable magnetic 
phenomena: On cooling, IRM almost vanishes or is sharply reduced at isotropic 
temperature, and on subsequent heating, is recovered to some extent above isotropic 
temperature; by heating from a temperature below isotropic point to room 
temperature in a magnetic field, the sample acquires remanent magnetization; and 
as IRM almost vanishes at isotropic temperature on cooling and recovery on heating 
is small while TRM recovery rate is 80-90 percent, the procedure of cooling a rock 
sample to below the isotropic point can be an effective method of cleaning IRM 
and VRM of magnetites and titanomagnetites.—from Author's abstract 


3701 Nagata, Takesi; Kobayashi, Kazuo; Schwarz, E. J. Archeomagnetic intensity 
studies of South and Central America, in The symposium on magnetism of the 
Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 399- 
405, illus., tables, 1965. 
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Results of measurement of intensity of natural remanent magnetization on specimens 
of the age range A. D. 0 to 1400, including potteries from Peru, Bolivia, and Mexico, 
and igneous rocks from Mexico, imply that intensity of geomagnetic total force 
in South and Central America at A. D. 500 was twice that of the present but at 
A. D. 0 was only 1.2 larger than present. It is not known whether this is a worldwide 
tendency or due to a local anomaly.—V.S.N 


Nair, K. See Perloff, W. H. 3442 
‘ 


Nelson, A.; Nelson, K. D. The geologic investigation of mining sites: Canadian 
Mining Jour., v. 87, no. 1, p. 63-66, 1966. 


At new mine sites, it is essential to guard against water inflows, differential lowering 
of structures, ‘“‘quick”’’ sand or soil, slope of deformation, etc. Geologic study can 
lead to avoidance of the many hazards present in road, building, construction, shaft 
sinking, or excavation layouts.—A.R.K. 


Nelson, K.D. See Nelson, A. 3761 


Neumann, A. Conrad. Processes of recent carbonate sedimentation in Harrington 
Sound, Bermuda [with Spanish summ.]: Bull. Marine Sci., v. 15, no. 4, p. 987- 
1035, illus., tables, 1965. 


This shallow marine lagoon was chosen because its nearly enclosed situation provides 
a trap for products of local derivation. Bathymetric, hydrographic, and ecologic 
surveys provide environmental data; textural and X-ray diffraction studies are 
supplemented by binocular and electron microscope examinations. The sediments 
are derived from disaggregation of algae, excavation products of organisms, and 
physical attrition of fragile particles. Paucity of high Mg calcite is believed to result 
from selective removal by solution at or above the sediment-water interface. 
Chemical solution seems a more common modification than chemical precipitation, 
with the less stable high Mg phases affected first, and more stable low Mg calcite 
last. This process provides a framework for classification of carbonate environments 
and an index of the degree to which solution alters the original mixture of mineral 
phases.—E.S.L. 


3809 Neuschel, Sherman K. Aeroradioactivity survey and areal geology of the District 


of Columbia and parts of Maryland, Virginia, and West Virginia (ARMS-1): U.S. 
Atomic Energy Comm. Civil Effects Study CEX--59.4.17, 40 p., illus., table, 1966. 


Parts of four physiographic provinces were covered in this aeroradioactivity survey 
of approximately 8,000 sq mi near Washington, D. C., and the compiled map shows 
a generally excellent correlation of radioactivity to areal geology. The Coastal Plain 
has predominantly low radioactivity levels, 100-400 cps; 400-650 cps levels are 
associated with marine Cretaceous glauconitic sand or with detrital material from 
the Piedmont. The Piedmont and Blue Ridge have a wide range of radioactivity 
(100-1,500 cps) because of the great variety of rocks: low values (100-300 cps) over, 
sandstone, quartzite, and mafic rocks; intermediate (400-600 cps) in areas underlain 
by shale, limestone, phyllite, schist, and gneiss; and highest (>600 cps) associated 
with granite and gneiss. In the Appalachian Valley, radioactivity is moderate to 
high (400-850 cps) and the units distinctly parallel the regional strike.—from 
Author's abstract 


Newnham, R.E. See Farrell, E. F. 3558 
Nicoll, Robert S. See Rexroad, Carl B. 3520 


3650 Nitecki, Matthew H. Catalogue of type specimens in Chicago Natural History 


Museum— Porifera: Fieldiana—Geology, v. 13, no. 6, p. 477-509, 1965. 


This part of the Chicago Natural History Museum catalog of type specimens includes 
fossil sponges, and those organisms that are customarily included in the Porifera 
as incertae sedis. Only holotypes are recognized as types, and here some are 
designated for certain species for which no types were previously selected. In the 
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search of old literature, some confus:on relating to James Hall's publications has 
been clarified. A catalog of localities is included.—E.S.L. 


3483 Norris, D. K. Stratigraphy of the Rocky Mountain Group in the southeastern 
Cordillera of Canada [with French abs.]: Canada Geol. Survey Bull. 125, 82 p., 
illus., tables, 1965. 


The Rocky Mountain Group in this area is composed of four lithologic units all 
of which thin eastward: a basal sandstone assemblage, Lower Pennsylvanian, here 
named the Misty Formation; overlying conformable dolomites, Middle 
Pennsylvanian, assigned to the Kananaskis Formation; Permian siltstones, 
unconformably overlying the dolomites, assigned to the Ishbel Formation; and the 
uppermost chert unit, Permian, assigned to the Fantasque Formation. Appendix 
A gives 20 sections chosen to interpret the succession, and Appendix B lists fossil 
determinations. A correlation table for western North America is included, and 
a nomenclature chart, correlation diagram, and selected columnar sections 
accompany the paper.—E.S.L. 


Northrop, J. See Johnson, Rockne H. 3812 


3769 Oberg, Rolland. Winnipeg conodonts from Manitoba: Jour. Paleontology, v. 
40, no. 1, p. 130-147, illus., 1966. 


Over 1,000 identifiable discrete conodonts, comprising 33 species, of which two are 
new, have been secured from the Deer Island Member of the Winnipeg Formation, 
of middle or Late Ordovician age, in the type area. Stratigraphic analysis of the 
fauna indicates that Deer Island Member is of an age similar to upper Icebox and 
Roughlock Members of the Winnipeg Formation of South Dakota. A _ possible 
correlation is also suggested with the Plattin Formation of Missouri and the lower 
Decorah Formation of Minnesota and lowa. The Deer Island Member is considered 
younger than the Harding Formation of Colorado, the South Piney Sandstone of 
Wyoming, and the Glenwood Formation of Minnesota. A Trentonian age for the 
Deer Island Member of the Winnipeg Formation in the type area is suggested.— 
from Author's abstract 


3752 O'Bryan, Deric; McAvoy, Russell L. Gunpowder Falls, Maryland: U.S. Geol. 
Survey Water-Supply Paper 1815, 90 p., illus., tables, 1966. 


This report is an appraisal of the water resources in the drainage basin which now 
provides (1) pleasant living space within easy commuting distance from Baltimore 
for a rapidly expanding population, (2) an excellent water supply, and (3) 
countrysides and reservoirs for limited recreation. Discussion of some choices and 
compromises in the future development and uses of the water resources are included 
for concerned managers and planners.—W.L.G. 


Odell, R. T. See Fehrenbacher, J. B. 3513 
Ohlmacher, Fredrick J. See Gleason, Gale R., Jr. 3533 
Olive, Wilds W. See Fox, Kenneth F., Jr. 3739 


3658 Oliver, Jack. Prospects for earthquake prediction: Sci. Jour., v. 2, no. 2, p. 
44-49, illus., 1966. 


No reliable method for predicting earthquakes has been found, but recent research 
indicates that techniques should become available within the next decade. Possible 
approaches to the problem include measurements of rate and change in strain in 
earthquake prone areas; study of abnormal tilting movements and of crustal 
deformations near a coastline; and investigations of micro-earthquakes including 
fore- and aftershock sequences, changes in velocity of seismic waves, local changes 
in the Earth's magnetic field, and various fluctuations in electrical effects in the 
Earth's crust.—V.S.N. 


3735 Olson, Everett C. Summary and comment, in Symposium—The origin of higher 
levels of organization: Systematic Zoology, v. 14, no. 4, p. 337-342, 1965. 
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The contributors to this symposium have all reached the conclusion that, within 
the limits of the area studied, the origin of higher levels of organization can be 
explained by extrapolation of the processes of microevolution.—E.S.L. 


3443 Olson, R. E.; Kane, H, Dynamic shearing properties of compacted clay at high 


pressures [with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 
6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 328- 
332, illus., 1965. 
~~ 

The dynamic stress-strain characteristics of soils at elevated pressures are required 
for the design of buried structures to resist blast loadings. A series of 
unconsolidated-undrained triaxial compression tests was performed using samples 
of a compacted unsaturated clay at confining pressures between 100 psi and 1,000 
psi and with times to failure ranging from 100 seconds to 3 milliseconds. The 
compressive strength increased about 10 percent for each tenfold increase in rate 
of deformation. The influence of rate of deformation on the secant modulus at 
one percent axial strain was dependent on the prestress developed by previous 
compaction.—Authors’ abstract 


3722 O'Neil, James R.; Epstein, Samuel. Oxygen isotope fractionation in the system 


dolomite-calcite-carbon dioxide: Science, v. 152, no, 3719, p. 198-201, illus., tables, 
1966, 


Oxygen isotopes were equilibrated between carbon dioxide and calcite at four 
temperatures in the range 350° to 610°C and between carbon dioxide and dolomite 
at 350° and 400°C. Carbon of unusual isotopic composition was used as a tracer 
to demonstrate the nature and extent of the exchange process. Extrapolation of 
these data at lower temperatures indicates that at 25°C dolomite is enriched in 
oxygen-18 by 6.8 per mil with respect to calcite. This result indicates that those 
natural dolomite-calcite assemblages which show very small fractionations were not 
formed in isotopic equilibrium.— Authors’ abstract 


3723 Ontario Water Resources Commission. Ground water in Ontario, 1957: Ontario 


Water Resources Comm. Ground-Water Bull. 3, 205 p., illus., tables, 1965. 
Water-level measurements, wells drilled, and water—well records for 1957 in Ontario 
are tabulated. Hydrographs of water levels in observation wells are included. 
E.S.L. 


Oosthuizen, C.O. See Gurney, J.J. 3491 


3814 Osburn, William S.; Benedict, James B.; Corte, Arturo E. Frost phenomena, 


patterned ground, and ecology on Niwot Ridge, Trip 5 in Guidebook for one-day 
field conferences, Boulder area, Colorado—Internat. Assoc. Quaternary Research, 
7th Cong., U.S.A., 1965: Lincoln, Nebr., Nebraska Acad. Sci., p. 21-26, 1965. 


Osterberg, Charles. See Cutshali, Norman. 3652 


3795 Otsuka, Michio. Azimuth and slowness anomalies of seismic waves measured 


on the central California seismographic array—Pt. 1, Observations: Seismol. Soc. 
America Bull., v. 56, no. 1, p. 223-239, illus., tables, 1966. 


Differences in arrival times between array elements of coherent peaks or troughs 
of P and pP phases from 28 teleseisms in 1963-64 were read from telemetry records 
of the central California seismographic array. The direction of approach and wave 
front velocities were then determined and compared with the great circle azimuths 
and with apparent velocities calculated from the Jeffreys-Bullen tables. Observed 
anomalies in direction of approach and apparent velocities are found to be cyclic 
functions of source direction. Significant differences in structure between portions 
of the Coast Ranges north and south of Hollister are indicated.—D.B.V. 


3486 Pakiser, L. C.; Zietz, Isidore. Transcontinental crustal and upper-mantle 





structure: Rev. Geophysics, v. 3, no. 4, p. 505-520, illus., 1965. 
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ABSTRACTS F be ¥ 


Seismic, aeromagnetic, and gravity measurements, together with geologic 
observations, suggest that the conterminous United States is divided by the Rocky 
Mountain system into two crustal and upper-mantle superprovinces. In the eastern, 
the crust is relatively thick and strongly magnetic, and velocity and density of both 
crust and upper mantle are high. A significant portion of the upper mantle may 
be below the Curie temperature. The area has been relatively stable and quiescent 
for the last 100 million years. In the western superprovince, the trust is relatively 
thin and weakly magnetic. Two distinct layers are present, and the velocity and 
density of both crust and upper mantle are low. During the last 100 million years 
diastrophism, plutonism, and volcanism have been widespread. Tectonics and 
crustal evolution based on these findings are discussed.—E.S.L. 


3803 Palmer, James E. Geologic map of the Dalton quadrangle, western Kentucky: 
U.S. Geol. Survey Geol. Quad. Map GQ-490, scale 1:24,00, section, text, 1966. 


A number of coal beds in the Dalton quadrangle have been mined at various times; 
some are rather thin and others are nearly depleted. Undeveloped reserves are 
indicated by drill-hole data in a down-thrown fault block directly north of the Stony 
Point mines. Gas was produced from a well in the Bethel Sandstone (Upper 
Mississippian), apparently accumulating:in a stratigraphic trap since available drill 

hole information gives no indication of structural closure. Kinkaid Limestone near 
the southwestern corner of the quadrangle contains beds greater than 30 feet thick; 
beds in the Tradewater Formation may be useful as sources of limestone also. 
Quaternary sand deposits in a bluff near the Tradewater River have a reported 
thickness of more than 15 feet.—M.C.M. 


3504 Parizek, Eldon J. Stratigraphy of the Kansas City Group, in The geology of 
the Kansas City Group at Kansas City—Geol. Soc. America, Ann. Mtg. 1965, Field 
Trip Guidebook: Missouri Div. Geol. Survey and Water Resources Rept. Inv. 31, 
p. 32-49, illus., 1965. 


Rocks of the Kansas City Group are divided into three subgroups, named in 
ascending order the Bronson, Linn, and Zarah Subgroups. The Bronson Subgroup 
is composed of the Hertha, Ladore, Swope, Galesburg, and Dennis Formations. 
The aggregate thickness at Kansas City is 65 to 85 feet. The Linn Subgroup contains 
the Cherryvale, Drum, Chanute, and lola Formations, and varies from 65 to 10 
feet in thickness. The Zarah Subgroup, composed of the Lane, Wyandotte, and 
Bonner Springs Formations, is 125-150 feet thick at Kansas City, but thins to the 
north. Members are described for some formations and fossil lists are included. 
E.S.L. 


3615 Parker, J. M., 3d. Outlier near Raleigh, North Carolina—Second chapter [abs.]: 
Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 83, 1965. 


Parker, R.H. See Keith, M. L. 3584 


3804 Patton, W. W., Jr.; Miller, T. P. Regional geologic map of the Hughes 
quadrangle, Alaska: U.S. Geok. Survey Misc. Geol. Inv. Map I-459, scale 1:250,000, 
1966. 


The map sheet includes tables of: (1) invertebrate Mesozoic fossil collections; (2) 

potassium-argon age determinations for granodiorite, quartz monzonite, and 

andesitic volcanic rocks; (3) mineralogical composition, in percent, of five graywacke 

samples from the graywacke and mudstone unit: and (4) semiquantitative 

spectrographic analyses and fire assays of metalliferous mineral-bearing samples.— 
.C.M. 


3467. Pauly, Hans. Ralstonite from Ivigtut, South Greenland: Am. Mineralogist, v. 
50, nos. 11-12, p. 1851-1864, illus., tables, 1965. 


Samples of ralstonite vary in their crystal habit, density, indices of refraction, and 
unit cell dimensions. The chemical composition varies with the coupled substitution 
of sodium plus magnesium for aluminum. Analyses and X-ray powder diffraction 
data are given.— M.L.L. 
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Payton, C. E. Facies relationships in the Bethany Falls Limestone, in The geology 
of the Kansas City Group at Kansas City—-Geol. Soc. America, Ann. Mtg. 1965, 
Field Trip Guidebook: Missouri Div. Geol. Survey and Water Resources Rept. 
Inv. 31, p. 58-62, illus., 1965. 


Based on field observations and statistical analyses of petrographic data, nine 
principal facies form the Pennsylvanian Bethany Falls Limestone. Descriptions of 
the facies in the upper and lower limestone are given, and boundaries between major 
facies are discussed briMly. Photographs of polished and thin sections illustrate 
the paper. —E.S.L. 


Pearre, Nancy C. See Heyl, Allen V. 3677 
Pearson, F. J., Jr. See Tamers, M. A. 3566 


Pearson, W. J. Geology of Saskatchewan potash deposits: Mining in Canada, 
v. 38, no. 12, p. 12-19, 1965. 


The Middle Devonian Prairie Evaporite Formation is deposited in a northwest 
trending basin from Great Slave Lake in Northwest Territories southeast to 
northeastern Montana. It contains major salt and potash deposits. It is overlain 
in Saskatchewan by red beds of the Dawson Formation and underlain by dolomites 
of the Winnepegosis Formation. The major potash deposits are in Saskatchewan, 
where they occur in the upper 150 to 200 feet of the Prairie Evaporite Formation. 
Three major cycles of deposition occurred. Structure, mineralogy, and reserves are 
described... A.R.K. 


Peck, Raymond E. See Sohn, I. G. 3673 


3460 Pellegrino, A. Geotechnical properties of coarse-grained soils [with French abs.], 


in Internat. Conf. Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, 
Proc., V. 1: Toronto, Univ. Toronto Press, p. 87-91, illus., table, 1965. 


The properties of coarse-grained materials as constituents of both natural formations 
and embankments are considered. The correlations between texture and genesis 
of these materials are investigated, and a broad picture of identification 
characteristics is given. According to the results thus obtained, the mechanical 
behaviour of these materials is examined on the basis of laboratory tests on samples 
containing particles up to 50 mm, and of field investigations.— Author's abstract 


3715 Perez-Ibargiiengoitia, J. M.; Hokuto-Castilla, Alfonso; Cserna, Zoltan de. 


Estratigraffa y paleontologia del Jurasico Superior de la parte centromeridional de 

Estado de Puebla Pt. 1, Reconocimiento geolégico del area de Petlalcingo Santa 
oo ...: México Univ. Nac. Autonoma Inst. Geologfa Paleontologia Mexicana, 
no. 21, 22 p., illus., geol. map, 1965. 


In the Petlalcingo Santa Cruz area of Puebla, Precambrian- Paleozoic metamorphic 
rocks are covered by a series of continental conglomerates, sandstones, and shales 
which pass graduaily into calcareous marine beds, all of Jurassic age. Lower 
Cretaceous limestones rest on these discordantly, and in turn are discordantly 
covered by lower Tertiary continental beds. A lava flow and Recent alluvium 
complete the section. A correlation table and type sections of the Caliza Chimeco 
and Mapache Formations (Jurassic) are included.—E.S.L 


3442 Perloff, W. H.; Nair, K.; Smith, J. G. Effect of measuring system on pore water 


pressures in the consolidation test [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, 
Univ. Toronto Press, p. 338-341, illus., 1965. 


An analytical solution describing the effect of flexibility of the pore-water-pressure 
measuring system on the distribution of pore water pressure in a specimen during 
a consolidation test is presented. A method for fitting experimental and theoretical 
pore pressure curves is suggested.— Authors’ abstract 
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Peterson, Anne D. See Skipp, Betty. 3671 


3537 Peterson, James A. Deglaciation of the Whitegull Lake area, Labrador-Ungava 
{with French abs.]: Cahiers Géographie Québec, v. 9, no. 18, p. 183-196, illus., 
1965. 


The sequence of events during deglaciation in the area is described. Before the 
proglacial lake phase was reached, the ice became stagnant enough to allow 
deposition of subglacial eskers 50 feet in height and miles in length. Further 
deglaciation brought about the formation of proglacial lakes in the valleys between 
the western ice mass and eastern watershed. Discussion of these lakes, especially 

Naskaupi, and the position of ice barriers forming them, is based on raised shorelines 
and drainage features.--E.S.L. 


3767 Peterson, R. M. Osiracodes of genera Bufina and Euglyphella from the Middle 
Devonian of New York, Ohio, Michigan and Ontario: Jour. Paleontology, v. 40, 
no. 1, p. 1-20, illus., table, 1966. 


Twenty species and 6 subspecies of Bufina and Euglyphella, 8 species and 2 subspecies 
of which are new, are described and illustrated from Middle Devonian rocks from 
Michigan's Southern Peninsula, northern Ohio, western New York, and 
southwestern Ontario. A tabular summary of the characteristics of various Bufina 
species is presented. Eugl/yphella is divided into four groups. The evolutionary 
development of the E. compressa Group is illustrated and outlined. Bufina 
abbreviata, B. ellipsoides, B. eminata, B.? monospinota, Euglyphella abdita, E. crossica, 
E. parallela, and E. trialis are new species. New subspecies are FE. compressa lispa 
and E. compressa modesta.—-from Author's abstract 


3781 Petsch, Bruno. Significant magnetic anomalies in South Dakota: South Dakota 
Acad. Sci. Proc. 1965, v. 44, p. 52-61, illus., 1965. 


Magnetic anomalies in South Dakota fall into two orders— 16 first order, > 1,000y, 
and 149 second order, <1,000y. Six first order anomalies are treated in this paper. 
Three in the southeastern corner are associated with those at Bowden and Spencer, 
lowa, and are in line with iron ore deposits at Spring Valley, Minnesota and 
Baraboo, Wisconsin. Those in the northeast are several thousand gammas higher 
than the southern, and are in direct line with anomalies in west-central Minnesota 
and the iron ranges in the north. It seems possible that the famous Biwabik iron 
formation extends into South Dakota. —E.S.L. 


3784 Pettyjohn, Wayne A. Eocene soil profile in the northern Great Plains: South 
Dakota Acad. Sci. Proc. 1965, v. 44, p. 80.87, illus., 1965. 


Although exposed in widely separated localities in the northern part of the Great 
Plains, the late Eocene soil profile is most conspicuous in western South Dakota. 
It probably was developed under hot and wet climatic conditions in relatively flat 
areas having deep and widely spaced drainage systems. Sedimentary and chemical 
features of the profile suggest a lateritic type soil.— Author's summary 


Péewe, Troy L. See Church, Richard E. 3487 


3531 Pflug, Hans D. Organische Reste aus der Belt-Serie (Algonkium) von 
Nordamerika [with English summ.]: Palaéont. Zeitschr.. v. 39, nos. 1-2, p. 10-25, 
illus., 1965. 


Nannofossil remains in the Precambrian Belt Series, Clark Fork quadrangle, 
Montana, have been studied in sections. One specimen probably belongs to 
Cyanophyceae, another to Pyrrophyta or Chrysophyta. Two are suspected of being 
Fungi. Four species of Polycellaria were observed, which do not have the structure 
of algae. Modern forms with similar structure are known under the Conidiae of 
Fungi imperfecti. One problematic fossil exhibits several structures similar to 
Foraminifera, and some one celled organisms resemble flagellate cysts.—E.S.L 


3746 Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of southeastern Minnesota: 
U.S. Geol. Survey Geophys. Inv. Map GP~-559, scale 1:250,000, 1966. 
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3747 Philbin, P. W.; Gilbert, F. P. Aeromagnetic map of southwestern Minnesota: 
U.S. Geol. Survey Geophys. Inv. Map GP 560, scale 1:250,00, 1966. 


3616 Phillips, Michael W.; Hood, William C. Hydronium-potassium ion exchange in 
some trioctahedral micas [abs.]: Elisha Mitchell Sci. Soc. Jour., v. 81, no. 2, p. 
83-84, 1965. 

3646 Philpotts, A. R. Geology of Tchitogama Lake area, Lac -St-Jean, Chicoutimi 
and Jonquiere-Kénogami counties [also French edition]: Quebec Dept. Nat. 
Resources Prelim. Rept. 533, 8 p., table, geol. map, 1965. 


The map-~-area is underlain by Precambrian layered anorthositic rocks, with some 
granite and monzonite. The rocks have been gently folded and the area has been 
affected by at least three periods of faulting. Results of geochemical prospecting 
for Cu, Zn, Pb, Mo, and Ni appear on the geologic map.—E.S.L. 


3476 Pietkowski, R.; Czarnota—Bojarski, R. Dynamic computation of the development 
of earth slides [with French abs.], in Internat. Conf. Soil Mechanics and Found. 
Eng., 6th, Montreal, Quebec, 1965, Proc., V. 2: Toronto, Univ. Toronto Press, 
Af. 530-531, illus., table, 1965. 


This paper presents a trial dynamic computation of the development of a rapid 
earth slide. The time-space relationship thus obtained corresponds with actual 
observations.— Authors’ abstract 


3588 Piper, A. M. Has the United States enough water?: U.S. Geol. Survey Water 
Supply Paper 1797, 27 p., illus., tables, 1965. 


The total natural water supply and the-supply available from reasonable effort are 
estimated in each of 19 major drainage basins in the conterminous United States. 
Current water demand is projected four decades, to the year 2000. In three basins 
only does available supply exceed projected demand. However, there will be 
sufficient water if the Nation uses optimum management and conservation of 
sources, and compromise among potentially competitive demands. Possible courses 
of action are suggested.— W.L.G. 


3544 Poindexter, O. F.; Martin, H. M.; Bergquist, S. G. Rocks and minerals of 
Michigan (Sth edition, revised): Michigan Geol. Survey Bull. 2 (formerly Pub. 42), 
102 p., illus., 1965: originally published 1939. 


This booklet, prepared especially for nongeologists, is an introduction to stones. 
Information provided includes the origin, location, and basic uses of rocks and 
minerals found in Michigan, as well as a key for identifying them. —E.S.L. 


Pollard, Dwight D. See Timme, Richard C. 3535 


3564 Powell, J. L. Isotopic composition of strontium in four carbonate vein-dikes: 
Am. Mineralogist, v. 50, nos. 11-12, p. 1921-1928, table, 1965. 


The Sr°'/Sr°” ratios of eight specimens from the carbonate veins or vein-dikes at 
Ravalli Co., Montana; the Rocky Boy Stock, Montana; Lemhi Co., Idaho; and 
Cardiff Uranium Mines, Haliburton Co., Ontario vary from about 0.704 to 0.706 
and average 0.7051. Their Sr°’/Sr°° ratios are in general significantly higher than 
those of accepted carbonatites, lower than those of most limestones, and similar 
to those of mafic igneous rocks. Neither isotopic fractionation nor contamination 
of carbonatitic fluids or magmas with crustal radiogenic strontium appears to be 
an adequate general explanation for the higher Sr°‘/Sr°° ratios of the four vein 
dikes. This may indicate that the vein-dikes studied are not genetically related to 
massive carbonatite.-- Author's abstract 


Prange, B. See Leussink, H. 3447 


Price, W. E., Jr. See Gallaher, John T. 3571 
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3662 Pulvertaft, T.C. R. The Eqalogarfia tayered dyke, Nunarssuit, South Greenland: 
Medd. om Gronland, v. 169, no. 10, 39 p., ilius., tables, geol. map, 1965; reprinted 
as Groénlands Geol. Unders@gelse Bull. 55, 1965. 


The layering in the Eqalogarfia dike defines a synform running parallel to the length 
of the dike. The layering is developed in the lower part of a trough of feldspar 
phyric gabbro in an otherwise normal dolerite, and comprises olivine-rich horizons 
alternating with layers of the feldspar-phyric gabbro. The gabbro is characterized 
by platy, zoned plagioclases set in a doleritic matrix. The evolution of the dike, 
and origin of the layering are discussed. Analyses of dolerite and gabbro from 
the dike and comparisons with basic rocks of other regions are given.—E.S.L. 


Radforth,N. W. See Wilson, N. E. 3439 
Radnor, E. J. See Wyllie, P. J. 3473 


3714. Reed, Charles A.; Turnbull, William D. The mammalian genera Arctoryctes and 
Cryptoryctes from the Oligocene and Miocene of North America:  Fieldiana 
Geology, v. 15, no. 2, p. 99-170, illus., tables, 1965. 


At present two genera and three species of this group have been named, all based 
on humeri. An historical summary is given, concluding with the attempt in this 
paper at reconstruction and functional analysis of the forelimb of Arctoryctes. The 
authors consider it nearly certain that the various species of Arctoryctes are to be 
synonymized with the various species of proscalopines. It is suggested that 
Micropternodus and Cryptoryctes also may be synonyms. Descriptions and listings 
of miscellaneous specimens and of the Split Rock local fauna of Wyoming, together 
with the synthesis, are given.—E.S.L. 


Reed, John C., Jr. See Bryant, Bruce. 3762 
Reinhard, Mahlon J. See Brownlow, Arthur H. 3514 


3399 Reséndiz, D. Considerations of the solid—liquid interaction in clay-water systems 
{with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, 
Montreal, Quebec. 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 97-100, 
1965. 


This paper presents some theoretical considerations from the standpoint of soil 
mechanics, using a simple two-phase model in which both free and adsorbed ions 
are included in the fluid phase. It is shown that attraction between grain surface 
and water occurs, and because of this, changes take place in the structure and 
mechanical properties of water. The shearing strength of clay may be visualized 
even if solid-to-solid contacts do not exist. Thixatropy and card-house structure 
may be due to electrostrictive phenomena. The analysis provides an explanation 
for many of the known properties of clays.—E.S.L. 


3461 Réthati, L. The subsidence of granular soils arising from the combined effect 
of water absorption and loading [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc.. V. I: Toronto, 
Univ. Toronto Press, p. 101-103, illus., 1965. 


Tests described in this paper proved that the subsidence of granular soils, contrary 
to that of loess, decreases considerably under the effect of a small load. This might 
explain why unloaded pavings frequently settle to a greater degree than do 
foundation bodies resting on the same loose soil. An attempt is made to determine 
the cause of this phenomenon and an example presented for the computation of 
the combined value of settlement and subsidence. E.S.L. 


3763 Rettman, P. L.; Leggat, E. R. Ground water resources of Gaines County, Texas: 
Texas Water Devel. Board Rept. 15, 185 p., illus., tables, 1966. 


Rocks of Precambrian to Recent age underlie Gaines County, but only rocks of 
Triassic, Cretaceous, and Tertiary age contain ground water suitable for most 
purposes; the Ogallala Formation is the principal aquifer. Because of the low 
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recharge rate, water in storage in the Ogallala is, in general, being depleted, even 
though water levels have risen in some areas. At the 1963 pumping rate, theoretically 
there should be enough water to sustain 50 years of pumping, but all of it is not 
practicably recoverable. Chemical quality of water varies widely. The Ogallala 
yields water suitable for irrigation and most other uses; the other aquifers yield 
water more mineralized.—from Authors’ abstract 


3517 Rexroad, C. R.; Richard, L. V. Zonal cOnodonts from the Silurian strata of the 
Niagara gorge: Jour. Paleontology, v. 39, no. 6, p. 1217-1220, illus., 1965. 


The Silurian strata of the Niagara gorge have been examined in a reconnaissance 
study in order to provide some guide species for immediate zonation of these strata 
and to evaluate the usefulness of future detailed conodont studies in the area. 
Comparisons with conodont zones established by Walliser (1962, 1964) in Europe 
show that the faunal sequence and zones of the Niagara gorge parallel in a general 
way the European sequence. The study provides a relationship with European 
sections and gives an additional means of correlation of other North American strata 
with the Niagara gorge section.—J.F.M. 


3520 Rexroad, Carl B.; Nicoll, Robert S. Conodonts from the Menard Formation 
(Chester Series) of the Illinois Basin: Indiana Geol. Survey Bull. 35, 28 p., illus., 
tables, 1965. 


Twenty-five species and twelve genera, including the new species Ozarkodina? 
magnivarians, are recognized from the Menard Formation exposures in the Upper 
Mississippian outcrop belt of Illinois, Indiana, and Kentucky; some are from type 
sections. Average abundance of conodonts is 11 specimens per kilogram of sample. 
The stratigraphic ranges of two important species have been extended— Kladognathus 
upward from the Glen Dean Limestone and Cavusgnathus downward from the 
Kincaid Limestone to the base of the Menard Formation. The Siberia Limestone 
of C. A. Malott, previously abandoned ‘as a synonym of the Menard, is recognized 
herein as the Siberia Limestone Member of the Menard Formation.—G.D.C 


Reynolds, Dana F., Jr. See Gaber, Norman H. 3595 


3594 Rice,H.M.A. Index of publications of the Geological Survey of Canada (1959 
1964): Ottawa, Ontario, Geol. Survey of Canada, 163 p., illus., 1965. 


This index is continuous with that prepared by A. G. Johston (1961) and replaces 


supplements for 1959, 1960, 


1961, 


1962, and Paper 64-3 (1964). An index map 


of Canada showing the National Topographic System is in pocket. 


The author 


index is a compilation for both the present publication and that published in 1961. 
M.C.M. 


Rich, C.1. See Barnhisel, R. 1. 3592 
Richard, L. V. See Rexroad,C. R. 3517 


3659 Riecker, R. E.; Rooney, T. P. Weakening of dunite by serpentine dehydration: 
Science, v. 152, no. 3719, p. 196-198, illus., 1966. 


A shear press has been used to determine the mechanical behavior of serpentinized 
dunite and forsterite at normal pressures to 50 kilobars, temperatures to 900°C, 
and strain rates from 10°' to 10°* per second. The shear strength of dunite, 
containing less than 5 percent by volume of serpentine, is reduced by at least 30 
percent as the temperature is raised from 300° to 520°C. Abundant kink bands 
develop at normal pressures above 35 kilobars at 27°C and at lower pressures as 
the temperature is increased.__Authors’ abstract 


3497 Rigby, J. Keith. Stratigraphy and Porifera of Ordovician rocks near Columbia 
Icefields, Jasper National Park, Alberta, Canada: Brigham Young Univ. Geology 
Studies, v. 12, p. 165-184, illus., 1965. 


An accessible section of Lower and Middle Ordovician rocks near Columbia Icefields 
Chalet is measured and described. It includes the Mons, Sarbach, and Skoki 
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Formations, an unnamed dolomite, and the Mount Wilson Quartzite. From reefs 
in basal beds of the Sarbach Formation, two new genera and species, A and B, 
of sponges, family Anthaspidellidae (class Demospongea, order Lithistida), and 
undetermined genera and species of the class Hexactinellida, are described and 
illustrated.—E.S.L. 


3574 Robert, J. L. Geology and mineral occurrences of Lemieux-Lessepts, Gaspé, P. 
Q.: Canadian Mining and Metall. Bull., v. 59, no. 645, p. 79-86, 1966. 


Structure and stratigraphy are described. Disseminated copper mineralization is 
structurally controlled but represents remobilized sulfide material which was 
probably deposited originally as stratiform and syngenetic deposits. Deposits of 
lead, zinc, nickel, and chromite also occur._-A.R.K. 


3642 Robert, Jean-Louis. Geology of Mount Hog’s Back area, Gaspé North county 
{also French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 540, 24 p., table, 
geol. map, 1965. 


Devonian sedimentary rocks of this area are folded into an anticline and syncline. 
The anticline, covering the south half of the map-area, represents the north portion 
of Lemieux dome and gives way to the transversal syncline to the north. A band 
of Silurian rocks, cut off by several acid intrusions, crosses the northern part. 
Intrusions and lava flows also appear in the anticline, and a part of the Mount 
Albert ultrabasic mass is present in the extreme north. Mineralization is shown 
on the geologic map and discussed.— E.S.L. 


3758 Roberts, Albert E. Stratigraphy of Madison Group near Livingston, Montana, 
and discussion of karst and solution- breccia features: U.S. Geol. Survey Prof. Paper 
526-B, p. BI-B23, illus., table, 1966. 


The Madison Group (Mississippian) near Livingston, southwestern Montana, is 
predominantly a marine-carbonate sequence in which limestone, dolomitic 
limestone, and dolomite alternate cyclically. The group is divided into two 
formations: the Lodgepole Limestone (in part Kinderhook age and in part 
Osage age) and the Mission Canyon Limestone (in part Osage age and in part 
Meramec age). The Lodgepole is subdivided into the Paine Shale and Woodhurst 
Limestone Members. The Mission Canyon is subdivided into two unnamed 
members; the upper member is equivalent to the Charles Formation of central and 
eastern Montana. Karst deposits and solution-breccia beds are both conspicuous 
features on or within the upper member of the Mission Canyon Limestone. . . .— 
Author's abstract 


3532 Roberts, James A.; Chien, Chen-Wu. The effects of bottom topography on the 
refraction of the tsunami of 27-28 March 1964—The Crescent City case, in Ocean 
science and ocean engineering 1965—Joint Conf. Marine Technology Soc. and Am. 
Soc. Limnology and Oceanography, Washington, D. C., Trans., V. 2: Washington, 
D.C., Marine Technology Soc., p. 707-716, illus., 1965. 


Some damage and high water were reported elsewhere along the California coast 
from this tsunami, but the most significant effects were confined to the Crescent 
City area. It was hypothesized that the principal factors causing the apparent 
focusing were the direction of propagation and the ocean bottom topography. 
Refraction diagrams, prepared by graphic means, clearly illustrate the effects of 
topography on the focusing of wave energy. Smoothing of the Cobb seamount 
ridge, and another seamount area nearer the city, from the diagrams, removes the 
focusing effect.— E.S.L. 


3553 Robie, Richard A. Heat and free energy of formation of herzenbergite, troilite, 
magnesite, and rhodochrosite calculated from equilibrium data, in Geological Survey 
Research 1965: U.S. Geol. Survey Prof Paper 525-D, p. D65--D72, illus., tables, 
1965. 


In this report improved values for the heat of formation of herzenbergite, troilite, 
magnesite. and rhodochrosite have been calculated from high-temperature 
equilibrium data using ‘third law’’ (Gibbs free energy function determined from 
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specific heat data) methods. Values for the entropy of rhodochrosite (MnCO,) and 
siderite (FeCO;)S°2931; have been corrected to include the contribution due to 
antiferromagnetic ordering at temperatures below 50°K.— W.L.G. 


Rodgers, John. See Brokaw, Arnold L. 3755 
Rooney, T. P. See Riecker, R. E. 3659 
Rosenzweig, Abrahams See Graeber, Edward J, 3669 


3621 Rousell,D. H. Geology of the Cross Lake area, 631/12 and 63J/9E, Cross Lake 
mining division, Manitoba: Manitoba Dept. Mines and Nat. Resources Mines Br, 
Pub. 62-4, 69 p., illus., tables, geol. map, 1965. 


In this area of low relief, Precambrian bedrock rather than glacial deposits controls 
the drainage of the Nelson River system. The area straddles the contact between 
the Superior province and the gneissic zone thought to separate it from the Churchill 
province. The “greenstone” belt and surrounding gneisses have been mapped in 
detail, with a close examination of structural and petrological relation to stratigraphy 
of the sedimentary-volcanic sequence. Detailed laboratory investigations on the 
older basalts revealed changes in mineral content and composition under progressive 
regional metamorphism. The complicated structure appears to be that of major 
concentric folds superimposed on northerly trending cross-folds, with lit-par-lit 
intrusions of quartzo-feldspathic material in the sedimentary and volcanic rocks. 
G.D.C. 


Rouxhet, P. See Fripiat, J. J. 3468 


3559 Rowe, M. W.; Bogard, D. D.; Manuel, O. K. Noble gases from the Peace River, 
LaLande and Achilles meteorites: Geochim. et Cosmochim. Acta, v. 29, no. 12, 
p. 1199-1202, tables, 1965. 


The noble gas contents and isotopic abundances were measured for samples of the 
Peace River, LaLande, and Achilles chondrites. The noble gases determined from 
a single Peace River chondrule were enriched in radiogenic Xe-129 and Ar~40. 
The radiation ages are calculated to be 32, 7.6, and 37 m.y. respectively. The K/Ar 
age of Peace River agrees with that reported by Taylor; that of Achilles, 4.65 b.y., 
is in agreement with the value accepted as the age of meteorite parent bodies: and 
that of LaLande is 0.9 b.v., somewhat lower than the value of 1.65 b.y. found by 
Stauffer (1961).—D.B.V. 


3402 Rowe, P. W.; Shields, D. H. The measured horizontal coefficient of consolidation 
of laminated, layered, or varved clays [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, 
Univ. Toronto Press, p. 342-344, illus., tables, 1965. 


The rate of drainage of a clay containing artificial layers of higher permeability 
has been studied by means of a series of radial drainage oedometers of new design. 
The measured horizontal coefficients of consolidation were found to vary with the 
ratio of the thickness of clay layers to the diameter of the model in the manner 
predicted by theory._-Authors’ abstract 


Russell, Richard V. See Barnes, Virgil E. 3776 


3710 Sacks, S. Diffracted wave studies of the Earth's core—-[Pt.] 1, Amplitude, core 
size, and rigidity: Jour. Geophys. Research, v. 71, no. 4, p. 1173-1181, illus., tables, 
1966. 


The spectral behavior of direct and diffracted P waves has been observed over the 
distance range 70° to 165°. The change in the spectrum across the shadow boundary 
has made it possible to determine its position at 96° with a certainty of about 1°. 
The core size compatible with this shadow boundary is 3,550 km. The amplitude 
decrease in the shadow zone is compatible with a core rigidity of less than 10° dynes 
per cm~.—-Author’s abstract 
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3636 Sainsbury, C. L.; Kachadoorian, Reuben; Campbell, R. H.; Scholl, D. W. Marine 
platform of probable Sangamon age, and associated terrace deposits, Cape 
Thompson area, northwestern Alaska: Arctic, v. 18, no. 4, p. 230-245, illus., 1965. 


Between Point Hope and the Noatak River, an almost continuous coastal terrace 
of 100 miles length fronts old sea cliffs that in places are 900 feet high. Near Cape 
Thompson stream cuts and modern cliffs expose marine and colluvial deposits 
covering a marine platform which beveled vertical bedrocks of widely different 
lithology. Inland, old baymouth bars indicate that the marine platform was cut 
when sea level was 24 to 40 feet higher than at present. The upper surface of 
the colluvial terrace reproduces the old marine platform. The C-14 age of a log 
buried in bottom beach deposits is 38,000 years, probably Sangamon time.—_G.D.C. 


3523 Saint-Julien, P.; Lamarche, R.-Y. Geology of Sherbrooke area, Sherbrooke 
county [also French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 530, 34 
p., table, geol. maps, 1965. 


The metamorphosed assemblage of volcanic and sedimentary rocks which accounts 
for most of the bedrock in the map-area, are here named the Ascot Formation 
(Cambrian-Lower Ordovician), and the members are described. Rocks of the 
Silurian- Devonian St. Francis Group rest unconformably on the Ascot in the eastern 
part of the map-area. Intrusive bodies are found in several places. Two major 
anticlines, overturned to the northwest, and three thrust faults are present. Some 
of the sulfide mines in this once active mining center are described.— E.S.L 


3750 Salas, Guillermo P. Memorial to Carl Fries, Jr. (1910-1965): Geol. Soc. America 
Bull., v.77, no. 1, p. Pl -P3, portrait, 1966. 


3430 Sandberg, C. H. Geophysical survey of the Iron Mountain mine, in Economic 
geology of the French Gulch quadrangle, Shasta and Trinity Counties, California: 
California Div. Mines and Geology Spec. Rept. 85, p. 37-41, illus., tables, 1965. 


Resistivity measurements in Iron Mountain mine are considered to be of doubtful 
value. Natural-potential anomalies are present which probably result from chemical 
activity associated with mineralization. They do not outline the ore body, but should 
be a valuable guide in prospecting for other bodies. Magnetic readings over the 
mineralized area were much more erratic than in adjacent areas. The same might 
not be true of more deeply buried ore bodies.— E.S.L 


3766 Sceva, Jack E.; Debow, Robert. Ground-water levels, 1965: Oregon State 
Engineer Ground Water Rept. 9, 111 p., illus., tables, 1966. 


The most permeable rock formations in Oregon occur in the Cascade Mountains 
and the ground water discharge from them forms the many large springs on both 
sides of the range. In general the Coast Range and Klamath Mountains and also 
eastern Oregon are barren of permeable rock units and only small supplies of ground 
water can be developed. Critical ground-water areas are Cow Valley in northern 
Malheur County and The Dalles area in Wasco County; serious water-level declines 
also are occurring in the Ordnance area in Morrow and Umatilla Counties. The 
hydrographs in this report for 192 observation wells have been grouped together 
by area accompanied by a brief description of the hydrogeology and a list of the 
wells.—M.C.M. 


3810 Schaeffer, Bobb; Hecht, Max K. Introduction and historical résumé, in 
Symposium—The origin of higher levels of organization: Systematic Zoology, v. 
14, no. 4, p. 245-248, 1965. 


The six papers in this symposium attempt to explore and evaluate aspects of the 
continuum between intraspecific and transspecific evolution in the light of modern 
theory. The history of an evolutionary continuum, and the men connected with 
that history are reviewed.—E.S.L. 


3794 Scheidegger, Adrian Eugen. Tectonics of the Arctic seismic belt in the light of 
fault-plane solutions of earthquakes: Seismol. Soc. America Bull., v. 56, no. 1, 
p. 241-245, illus., tables, 1966. 
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Scheidegger’s (1966) statistical method for the tectonic interpretation of fault—plane 
solutions of earthquakes is applied to fault-plane solutions of Arctic earthquakes 
recently published in Russia. It is shown that the earthquakes on the Greenland 
side of the Arctic seismic belt represent the same tectonic pattern as seen on the 
Mid-Atlantic Ridge, whereas those on the Siberian side are tectonically connected 
with the Verkhoyan range.—D.B.V. 


Schepis, E.L. See Belcher, D. J. 3679 


~~ 
3441 Schmid, W. E.; Kitago,S. Shear strength of clays and safety factors as a function 
of time [with French abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 
6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto Press, p. 345- 
349, illus., 1965. 


The concept of intrinsic stress is introduced and the shear strength of clays is 
assumed to be a function of this intrinsic stress. Test results show that the resulting 
shear-strength parameters are independent of the stress history and depend on strain 
rate or load duration. The practical application of the concept to computing the 
change of safety factors with time is briefly indicated.— Authors’ abstract 


Schneider, Paul A., Jr. See McConaghy, James A. 3686 
Schnitter,G. See Bamert, E. 3412 
Scholl, D. W. See Sainsbury, C. L. 3636 


3783 Schoon, Robert A. Dakota Formation of South Dakota: South Dakota Acad. 
Sci. Proc. 1965, v. 44, p. 72-79, illus., 1965. 


It is generally believed that the Dakota is a deltaic deposit with the source west 
of South Dakota. It appears that the sandstone interval called Dakota at the type 
area can be correlated with sandstones that are presently called Newcastle. It is 
suggested that the term Dakota Group be lowered to the rank of formation and 
include the entire sequence of sandstone overlying the Skull Creek Shale, and 
underlying and interfingering with the Mowry Shale; and the term Newcastle 
Sandstone be retained and recognized as the lowest sandstone tongue of the Dakota 
Formation, and be lowered to the rank of member.—E.S.L. 


3818 Schryver, K. On the measurement of the orientation of axial planes of minor 
folds: Jour. Geology, v. 74, no. 1, p. 83-84, illus., 1966. 


The orientations of axial planes of many minor folds can only be determined by 
construction. In general, the only lines that can be used for the construction are 
the fold axis and the trace of the axial plane in a section at right angles to the 
fold axis.— Author's abstract 


Schwalen, H.C. See White, Natalie D. 3765 


3800 Schwarez, H. P. Oxygen and carbon isotopic fractionation between coexisting 
metamorphic calcite and dolomite: Jour. Geology, v. 74, no. 1, p. 38-48, illus., 
tables, 1966. 


Fractionations of O-18/O-16 and C-13/C-12 ratios have been determined for eleven 
dolomite-calcite pairs from rocks of the chlorite, biotite, garnet, and staurolite- 
kyanite metamorphic zones in Vermont. Oxygen isotope fractionations decrease 
erratically with increasing metamorphic grade from the chlorite to garnet zones, 
but rocks of higher grade have been isotopically disturbed. Carbon isotope 
fractionations do not correlate with metamorphic grade, but decrease with increasing 
temperature, as deduced from magnesium contents of the calcite and from the 
dolomite-—calcite solvus geothermometer.—from Author's abstract 


Schwarz, E. J. See Nagata, Takesi. 3701 


Schwarz,S.D. See Bush, B. O. 3434 
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3684 Scott, Glenn R. Quaternary sequence east of the Front Range near Denver, 
Colorado, Trip 9 in Guidebook for one-day field conferences, Boulder area, 
Colorado—Internat. Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: 
Lincoln, Nebr., Nebraska Acad. Sci., p. 48-55, illus., 1965. 


This paper is based on detailed mapping of the surficial deposits of the Kassler 
and Littleton quadrangles about 15 miles south of Denver. The Quaternary deposits 
fall into four categories: alluvium, wind—blown sand and loess, bog deposits, and 
landslides. Together they cover about one-half of the hogback area and nearly 
all of the area east of the hogbacks. The stratigraphic work of others has been 
refined by Scott, summarized herein, and related to the geomorphology.—G.D.C. 


3681 Scott—-Williams, Beatrice Willard. The ecology of the alpine tundra on Trail Ridge, 
Trip 3 in Guidebook for one-day field conferences, Boulder area, Colorado— 
Internat. Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: Lincoln, Nebr., 
Nebraska Acad. Sci., p. 13-16, 1965. 


The objective of the trip on Trail Ridge, in the center of Rocky Mountain National 
Park, is to relate the ecology to geomorphic features of this periglacial region. 
The alpine tundra grows on the gently rolling summit surface of Trail Ridge and 
neighboring mountains, where there is no evidence of glaciation but excellent 
examples of cryoplanation. The most striking patterned ground is on Miocene lavas 
west of Iceberg Lake.—G.D.C. 


3799 Seigel, H. O. Geophysical surveys in base metal exploration: Western Miner, 
v. 39, no. 2, p. 45-48, 1966. 


The applicability and potential of electrical conductivity, magnetic susceptibility, and 
specific gravity methods for base metal exploration, mainly in shield areas, are 
discussed.—A.R.K. 


3481 Sharma, Taleshwar; Clayton, Robert N. Measurement of 0-18/0-16 ratios of total 
oxygen of carbonates: Geochim. et Cosmochim. Acta, v. 29, no. 12, p. 1347-1353, 
tables, 1965. 


The commonly used phosphoric acid procedure for the determination of oxygen 
isotope abundances in carbonates involves a large kinetic isotope effect. The 
fractionation factor, a, has been measured for several alkaline earth and transition 
metal carbonates. The value of 1000 Ina ranges from 9.9 to 11.2. The previously 
used assumption that calcite and dolomite have the same a value leads to an 
overestimate of the dolomite—calcite oxygen isotope fractionation by 0.8 per mil.— 
D.B.V. 


Shields, D.H. See Rowe, P. W. 3402 


3826 Shimshi, Daniel. Use of ceramic points for the sampling of soil solution: Soil 
Sci., v. 101, no. 2, p. 98-103, illus., 1966. 


A technique for sampling soil water in situ for analysis is described. It is based 
on the absorption of soil water by porous ceramic points inserted into the soil. 
In relatively moist soils, a 2-hour insertion period was sufficient to obtain 
representative samples of soil water. In relatively dry soils, vapor transfer and 
chromatographic separation apparently caused discrepancies between solute 
concentration in the soil and the ceramic point. These discrepancies could be 
minimized by a longer insertion period.—J.W.H. 


3534 Shipek, Carl J. A new deep sea oceanographic system, in Ocean science and 
ocean engineering 1965—Joint Conf. Marine Technology Soc. and Am. Soc. 
Limnology and Oceanography, Washington, D. C., Trans., V. 2: Washington, D. 
C., Marine Technology Soc., p. 999-1008, illus., 1965. 


The system consists of a compact combination of proven underwater instruments. 
On each of 30 lowerings the following functions have been attempted or performed: 
stereophotography of the sea floor, sampling of bottom sediments, sampling of 
bottom water, sonar control of lowerings. Each of these is described.—E.S.L. 
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Shneour, Elie A. See Moffat, Samuel. 3591 


3450 Short, Nicholas M. A comparison of features characteristic of nuclear explosion 


craters and astroblemes, in Geological problems in lunar research: New York Acad. 
Sci. Annals, v. 123, art. 2, p. 573-616, illus., tables, 1965. 

In the course of comparing nuclear and impact craters, this paper has focused on 
the similarities in mechanisms of genesis, in over-all geometrics and structural 
configurations, and in physical and petrographic characteristics. A common element 
in the genesis of each cPater type is the release in a small volume of tremendous 
amounts of kinetic energy which act to melt and vaporize rock and to produce 
intense shock waves that diverge rapidly into the surrounding medium. A principle 
difference between the two types relates to the distribution and patterns of divergence 
of these shock waves. The study of nuclear craters offers a direct opportunity to 
further understanding of how impact craters are formed.—from Author's summation 


3708 Short, Nicholas M._ Effects of shock pressures from a nuclear explosion on 


mechanical and optical properties of granodiorite: Jour. Geophys. Research, vy, 
71, no. 4, p. 1195-1215, illus., table, 1966. 


Study of granodiorite in the vicinity of the Hardhat underground nuclear shot shows 
that mineral grains subjected to transient stress waves or shocks yield by plastic 
glide, bending, or breaking to varying degrees, depending on the conditions of 
loading and unloading. Fracture index measurements apparently are a sensitive 
indicator of pressure distributions in mediums involved in explosions. Petrographic 
features provide additional clues to variations in shock pressures, local stress states, 
and modes of deformation. Systematic changes in physical properties of the shocked 
rocks give supporting data about the effects of explosion or impact loading on the 
medium.— D.B.V. 


3748 Shouse, Ken; West, Glen. Sidney Edward Bouchard (1923-1965): Am. Assoc. 


Petroleum Geologists Bull., v. 50, no. 1, p. 186-187, portrait, 1966. 


3816 Shreve, Ronald L. Statistical law of stream numbers: Jour. Geology, v. 74, no. 


1, p. 17-37, illus., tables, 1966. 


The statistical nature and remarkable generality of Horton's law of stream numbers 
suggest that the law of stream numbers arises from the statistics of a large number 
of randomly merging stream channels in somewhat the same fashion that the law 
of perfect gasses arises from the statistics of a large number of randomly colliding 
gas molecules. The fact that networks with the same number of first-order Strahler 
streams are comparable in topological complexity suggests equating ‘trandomly 
merging stream channels” with a topologically random population of channel 
networks, defined as a population within which all topologicaily distinct networks 
with given number of first-order streams are equally likely.— Author's abstract 


3603 Silverman, S. R. Migration and segregation of oil and gas, in Fluids in subsurface 


environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, p. 53 
65, illus., 1965. 


Acceptance of primary migration mechanisms, which involve the initial transfer of 
oil and gas from source rock, is complicated by several hypotheses of origin. 
Secondary migration, from one reservoir to another, is better understood because 
small but measurable changes in chemical composition can be recognized. Certain 
petroleums produced from distinct but narrowly separated horizons are markedly 
different, implying prior physical segregation or a ‘“‘separation’”’-migration, in accord 
with some of the best-founded hypotheses of petroleum evolution.—G.D.C. 


3503 Sinclair, G. Winston; Bolton, Thomas E. Contributions to Canadian 





palaeontology—Pt. 3, A new species of Hemicystites [with French abs.]: Canada 
Geol. Survey Bull. 134, p. 35-39, illus., 1965. 


A group of seven Hemicystites pleiadae are on the surface of a steinkern of an 
indeterminate cephalopod from the Vauréal Formation, Ordovician, Anticosti 
Island, Quebec. Details of their ventral anatomy are described. Since neither the 
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bryozoans nor echinoderms in this steinkern appear to have been affected by the 
position of the sutures, it is suggested that orthoceroid cephalopods had an outer 
shell capable of persistence after destruction of the septa and inner wall.—E.S.L. 


3672 Sirjola, Esko. Ikiroudan alue [with English abs.]: Terra, v. 77, no. 4, p. 141 
149, illus., 1965. 2 


... The author describes the northern area of permafrost, discussing in detail its 
limits, origin, and influence on the deformation of the Earth's surface. A special 
interest is taken in man’s activities in the permafrost areas and the difficulties he 
is facing there. Author’s English abstract 


3773 Skinner, John W.; Wilde, Garner L. Permian biostratigraphy and fusulinid faunas 
of the Shasta Lake area, northern California: Kansas Univ. Paleont. Contr. [39], 
Protozoa, art. 6, 98 p., illus., 1965. 


A study has been made of fusulinid faunas in 244 collections from the McCloud 
Limestone and Nosoni Formation. The McCloud has been divided into eight major 
faunal zones, recognizable over a distance of 600 miles. Fusulinids in the basal 
part of the overlying Nosoni Formation indicate a marked hiatus, although physical 
evidence is lacking. An interpretation of the depositional history of the McCloud 
Limestone is postulated, suggesting that it was deposited on or near the shelf margin, 
bordering a basin From a study of 8,000 oriented thin sections, formal descriptions 
have been prepared of 167 species belonging to 12 genera. Of this, 156 species 
and four genera are new.-—E.S.L. 


3671 Skipp, Betty; Peterson, Anne D. Geologic map of the Maudlow quadrangle, 
southwestern Montana: U.S. Geol. Survey Misc. Geol. Inv. Map I-452, 2 sheets, 
scale 1:24,000, sections, 1965. 


Sheet | includes the geologic map, description of the map units, and a discussion 
of a suggestion to replace the name North Boulder Group by the name LaHood 
Formation as defined by McMannis (1963). Sheet 2 contains six cross sections. 
M.C.M. 


3653 Smalley, I. J. Drumlin formation—A rheological model: Science, v. 151, no. 
3716, p. 1379- 1380, 1966. 


Drumlins are formed in a layer of boulder clay separating a glacier from certain 
types of terrain. Under certain conditions the large particles in the clay form a 
dilatant system. When flow in the separating layer is interrupted, part of the layer 
packs into an obstruction and the rest of the material flows around this obstruction, 
giving it a streamlined form.-—Author’s abstract 


Smith, Harold M. See Jones, Theodore S. 3606 
Smith, J.G. See Perloff, W. H. 3442 
Smith, J. V. See Gibbs, G. V. 3469 


3815 Smith, J. V. X-ray emission microanalysis of rock-forming minerals—[Pt.] 2, 
Olivines: Jour. Geology, v. 74, no. |, p. 1-16, illus., tables, 1966. 


Thirty-six olivines have been analyzed by X-ray emission techniques for Mg, Al, 
Si, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu. and Zn to extend and improve previous analyses 
of the same samples by Smith and Stenstrom (1965). There is an excellent agreement 
with bulk chemical analyses for certain suites of samples but poor agreement for 
other samples. At least some of the poor agreement is caused by impurities. Thirty 
two out of 36 microprobe analyses yield oxide totals between 99 and 101 percent, 
and 29 out of 36 give sums of formula units, calculated from the octahedral cations, 
within 99 and 101 percent. Titanium, Mn, and Zn are higher in Fe-rich samples, 
Cr and Ni in Mg-rich samples, though environmental factors also are important. 
Calcium increases markedly with presumed temperature of crystallization and is 
negatively correlated with Mg.—Author’s abstract 
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3518 Smith, Ned M. The Sanders Group and subjacent Muldraugh Formation 


(Mississippian) in Indiana: Indiana Geol. Survey Rept. Prog. 29, 20 p., illus., table, 
65. 


The lithologically similar Salem Limestone and subjacent Harrodsburg Limestone 
are redefined and assigned to a new rock unit, the Sanders Group of middle 
Mississippian age. The dissimilar Ramp Creek Limestone Member is reassigned 
to the Muldraugh Formation (highest of the Borden Group) which is expanded 
to include subjacent rockg formerly classed as parts of the Edwardsville Formation. 
The Muldraugh includes the Ramp Creek Limestone Member and the redefined 
Edwardsville Member and Floyds Knob Limestone Member. The last two have 
widespread but thin carbonate rocks intercalated with rocks lithologically similar 
to those of the revised Ramp Creek.—G.D.C. 


Smith,R.W. See Kobayashi, Kazuo. 3696 


3707 Smith, Stewart W. Free oscillations excited by the Alaskan earthquake: Jour, 


3711 


3673 


Geophys. Research, v. 71, no. 4, p. 1183-1193, illus., tables, 1966. 


Periods of spheroidal and toroidal modes are determined from strain and pendulum 
recordings of the Alaskan earthquake of March 28, 1964. Combinations of 
orthogonal strains provide a means for separation and identification of mode types. 
Results in general confirm the measurements made after the Chilean earthquake 
of 1960, with a few minor differences attributed to misidentification in the earlier 
data. A comparison of the mode excitation of the Alaskan and Chilean earthquakes 
at a single station yields only the estimate that the temporal and spatial extent of 
these two sources were comparable even though the force systems may well have 
been quite different.— Author's abstract 


Smith, T. Jefferson; Steinhart, John S.; Aldrich, L. T. Lake Superior crustal 
structure: Jour. Geophys. Research, v. 71, no. 4, p. 1141-1172, illus., tables, 
1966. 


Several analytical techniques have been used to derive crustal structure from data 
obtained in the Lake Superior seismic experiment of 1963. In comparison with 
the Canadian shield surrounding it, the Lake Superior region has an unusual and 
rapidly varying crustal structure. In general, a high-velocity crust (6.67 kmps) 
underlies 4-6 km of Keweenawan sediments and volcanics. The upper mantle 
velocity of 8.07 kmps agrees closely with values in adjacent areas. Depth to the 
M-discontinuity varies from 20 km on the west to 55 km or more in the eastern 
half. Several second-order structural features also were found in the M 
discontinuity.—D.B.V. 


Sneath, Peter H. A. See Merriam, Daniel F. 3706 


Sohn, I. G.; Berdan, Jean M.; Peck, Raymond E. Ostracods, in Handbook of 
paleontological techniques: San Francisco, Calif., W. H. Freeman and Co. (for 
Paleontological Society), p. 75-89, 1965. 


Ostracodes range from Cambrian to Recent times. With one exception they rarely 
exceed more than one or two millimeters in length. In general, those from the 
lower Paleozoic systems tend to be somewhat larger than those from younger rocks, 
and are more easily recognized. Collecting techniques are described briefly and 
12 methods for preparing samples are given, including mounting, and preparation 
of individual specimens. Illustration and study techniques are described also. 
Ba. 


3724 Somers, H.; Manchee, E. N. Selectivity of the Yellowknife seismic array: Royal 





Astron. Soc. Geophys. Jour., v. 10, no. 4, p. 401-412, illus., tables, 1966. 


An idealized signal, consisting of a noise-free, single-frequency infinite-duration 
input, is theoretically applied to the Yellowknife seismic array. — A comparison of 
the output responses resulting from three possible signal processing techniques, viz. 
cross-correlation, small-squared, and multiple correlation, indicates that cross 
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correlation is the preferred technique for determining the azimuth and velocity of 
arrival of the incident seismic energy.— Authors’ abstract 


3757 Speer, Paul R.; Hines, Marion S.; Janson, M. E. (and others). Low flow 
characteristics of streams in the Mississippi embayment in northern Arkansas and 
in Missouri: U.S. Geol. Survey Prof. Paper 448-F, p. F1-F 25, illus., tables, 1966. 


The low-flow characteristics (magnitude, duration, frequency of occurrence, and 
chemical composition) are analyzed for streams of the Mississippi embayment in 
northern Arkansas and in Missouri. Aside from water of direct runoff, stream flow 
is governed by the amount in ground water storage and by the rate of discharge 
from storage; the quantity and quality of flow are affected by character and 
distribution of geological formations. Low~-flow characteristics of the various 
streams and basic data recorded at gaging stations within the basins of the area 
are discussed and tabulated. Using the median annual 7-day low flow as an index, 
areal draft-storage relations for 10—- and 20-yr recurrence intervals are used to 
estimate storage required to maintain a given minimum flow. Increases or decreases 
in low flow are probably a result of man-made changes.— V.S.N. 


3788 Srivastava, S. P. Theory of the magnetotelluric method for non-uniform 
conductors, in The symposium on magnetism of the Earth’s interior: Jour. 
Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 507-515, illus., 1965. 


Impedance relations for non-uniform conductors with plane and_ spherical 
boundaries are derived which show the similarity between the magnetic potential 
method and the magnetotelluric method. The impedance relations are so presented 
that they can be used for any number of layers inside the Earth, each representing 
a different conductivity distribution. Calculations of impedance and phase values 
for conductors with plane boundaries show that the horizontal wave length of the 
source can be assumed to be infinite when determining moderate resistivity 
distributions at shallow depths. Similar calculations for conductors with plane and 
spherical boundaries for a few conductivity distributions show that the effect of 
the Earth’s sphericity can be neglected for periods less than a day when determining 
conductivity distribution by the magnetotelluric method.— Author's abstract 


3782 Steece, Fred V. Illinoian age drift in southeastern South Dakota: South Dakota 
Acad. Sci. Proc. 1965, v. 44, p. 62-71, illus., 1965. 


Additional field evidence for the presence of a drift boundary in this area has been 
found in the presence of a buried paleosol, four feet thick, in northern Union 
County. It grades into till below and is overlain by Wisconsin loess. Other evidence 
of the presence of Illinoian drift are oxidation joints, lag concentrate, periglacial 
phenomena, intraloessal soil, and stratigraphic position. E.S.L. 


Steinhart, John S. See Smith, T. Jefferson. 3711 


3805 Steiny, Homer. Vernon Leslie King (1892-1965): Am. Assoc. Petroleum 
Geologists Bull., v. 50, no. 1, p. 187-188, portrait, 1966. 


Stenberg, R. See Lundstrom, R. 3413 


3599 Stenzel, William K. Times of migration and accumulation of petroleum in Abo 
reef of southeastern New Mexico—A_ hypothesis, in Fluids in subsurface 
environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, 
p. 243-256, illus., 1965. 


In southeastern New Mexico prerequisites to secondary migration of petroleum 

sufficient depth of burial, carrier beds, and adequate regional tilt—_ were best satisfied 
in the Abo Formation during the Permian Period. The Abo oil-gravity pattern 
differs from the overlying Grayburg pattern, indicating that secondary migration 
within the Abo had ceased prior to that within the Grayburg, the latter caused 
by tilt. Final accumulation did not occur until the late Triassic or late Tertiary 
and early Quaternary, during and after times of regional tilt and unconformity. 
The times for the Vacuum, Lovington, and Empire fields are compared.—G.D.C. 
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3428 Sternberg, Richard Walter. Observations of boundary layer flow in a tidal current 
[abs.]: Dissert. Abs., v. 26, no. 5, p. 2692-2693, 1965. 


3786 Stevenson, Robert E. Color patterns of Cretaceous bivalves of South Dakota 
[abs.]: South Dakota Acad. Sci. Proc. 1965, v. 44, p. 242, 1965. 


Stewart, J.J. See Makhlouf, H. M. 3446 
Stokes, William Lee. Qee Lawrence, John C. 3666 


3760 Stumpfl, E. M. The electron-probe X-ray microanalyser and its application in 
the geological sciences: Canadian Mining Jour., v. 86, no. 11, p. 61-66, 1965. 


The construction and uses of the microprobe X-ray microanalyser are described. 
A.R.K. 


3627 Suter, H. H. Thoughts and comments on the future of the geologist: Verein. 
Schweizer. Petroleum-Geologen u.-Ingenieure Bull., v. 32, no. 82, p. 49-53, 1965. 


D. Rigassi is quoted as saying in effect that unless geologists become seismologists 
or engineers they are doomed to an early species death. Suter suggests that the 
time has come for a general stock taking and hopes for an open discussion, in which 
many take part. He believes that mapping is still the main task of the geologist. 
The position of mathematics in the solution of geologic problems, Mr. Rigassi’s 
suggestions as to what geologists should contribute to mankind, and technologic 
replacement of natural resources are discussed. Several suggestions are made for 
assembling geologic knowledge so that it will be more readily available.—E.S.L. 


3629 Sutherland, Patrick K. Rugose corals of the Henryhouse Formation (Silurian) 
in Oklahoma: Oklahoma Geol. Survey Bull. 109, 92 p., illus., tables, 1965. 


The Henryhouse Formation is a fossiliferous marlstone of Silurian age exposed in 
the Arbuckle Mountains region. Rugose corals, common locally in the formation, 
are referred to at least 28 species, of which 19 can be assigned to specific names 
(14 of them new). Three new genera are among the 22 represented. Correlation 
of this fauna is tentative because of the high percentage of new species. The fauna 
suggests a Wenlockian or early Ludlovian age which is in agreement with that 
indicated by graptolites and brachiopods. It compares most closely with that of 
the Brownsport Formation of western Tennessee, the two faunas having at least 
eight species in common. A possible correlation with that of the Moccasin Springs 
Formation of southeastern Missouri is suggested. from Author's abstract 


3770 Sweet, W. C.; Bergstrom, S. M. Ordovician conodonts from Penobscot County, 
Maine: Jour. Paleontology, v. 40, no. 1, p. 151-154, illus., 1966. 


A small collection of conodonts from Middle Ordovician slaty shale in Penobscot 
County, Maine, includes species of Acontiodus, Drepanodus, Falodus, Oistodus, 
Periodon, Prioniodina, Pygodus, and Scolopodus. The fauna represented by these 
species is Anglo-Scandinavian in aspect, and its suggested age is not inconsistent 
with that based on graptolites, which suggest that the containing strata belong in 
the mid—Caradocian zone of Diplograptus multidens.— Authors’ abstract 


3566 Tamers, M. A.; Pearson, F. J., Jr. Validity of radiocarbon dates on bone: Nature, 
v. 208, no. 5015, p. 1053-1055, tables, 1965. 


The validity of radiocarbon dates on bone has been investigated by determining 
the natural C-14 concentrations of samples of known age. It is found that the 
majority of bone dates are in error, and always falsely young. Even the best method 
of treatment, acid-dissolving, gives incorrect dates on more than half the samples. 
The most realistic use of bone dates is as a lower limit, but the extent of the errors 
is not such as to make bone entirely unsuitable in cases where an upper limit is 
of principal interest; the absolute values of the deviations tend ‘to increase with 
sample ages, and with scrupulous cleaning it might be found that errors of samples 
up to at least 10,000 years old will not exceed a few thousand years.—D.B.V. 
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3753 Tanaka, Harry H.; Hollowell, Jerrald R. Hydrology of the ailuvium of the 
Arkansas River, Muskogee, Oklahoma, to Fort Smith, Arkansas, with a section on 
Chemical quality of the water, by John J. Murphy: U.S. Geol. Survey Water 
Supply Paper 1809-T, p. T1-T42, illus., tables, 1966. 


The report is primarily concerned with the alluvium, the largest source of ground 
water available along the Arkansas River for 110 miles between Muskogee, Okla., 
and Fort Smith, Ark. Storage of water in the alluvium is estimated at 450,000 
acre-feet per year. Included in the report are analyses of the chemical quality of 
water and maps showing alluvial geology, piezometric surface, and areas favorable 
for further development of ground water.._W.L.G 


3522 Tarling, D. H. The palaecomagnetism of some of the Hawaiian islands: Royal 
Astron. Soc. Geophys. Jour., v. 10, no. 1, p. 93 104, illus., tables, 1965. 


Paleomagnetic data of igneous rocks from five of the main Hawaiian islands show 
both normal and reversed directions useful for stratigraphic correlations. The mean 
direction (357°, +30°) is close to that of the axial dipole field in Hawaii; this is 
consistent with paleomagnetic data from other rocks of the same age and suggests 
that there has been no rotation of the Hawaiian islands since their formation. The 
scatter of site directions about the mean suggests that secular variation has been 
normal over the last five million years, but detailed sampling is required to determine 
the detailed behavior of secular changes.—from Author's abstract 


3824 — IC. he Properties of sand and silt fractions in New Jersey soils: Soil 
Sci., v. 1O1, no. 1, p. 24-30, illus., 1966. 


The sand and silt fractions in New Jersey soils consist of glauconite, shale from 
the Brunswick Formation, and slate from the Martinsburg Formation. The shale 
and slate fragments are commonly made up of clay minerals that possess high 
cation-exchange capacities. Glauconite, in addition to having high exchange 
capacity, retains comparatively large quantities of moisture at high tensions. 
J.W.H. 


3609 Theis, Charles V. Ground water in Southwestern Region, in Fluids in subsurface 


environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, p. 327 
341, illus., table, 1965. 


The development of ground-water irrigation is rapidly depleting the reserves of New 
Mexico and Texas. On the Llano Estacado in Texas the repleting of a reserve 
of perhaps 150,000,000 acre-feet of water is at the rate of about 5,000,000 acre 
feet a year. Pumping of stream-connected alluvial aquifers depletes in the same 
amount in the future. In Reeves County the water table has dropped as much 
as 150 feet in eight years. Bolson aquifers, remotely stream-connected in 
southwestern New Mexico, are being pumped in distant areas in New Mexico and 
Texas essentially from storage.—G.D.C 


Thompson, C.S. See Mumpton, F. A. 3663 


3538 Thornes, John. Some observations on the late-glacial stages in the Coaticook 
valley, southern Quebec [with French abs.]: Cahiers Géographie Québec, v. 9, no. 
18, p. 223-238, illus., 1965. 


The author suggests that at least two ice advances took place, separated by a period 
of fluvial or glacial erosion or both. The first glacial episode, probably responsible 
for the blue-grey till, deposited a series of fluvio-glacial sands and gravels and 
appears to have extended beyond the United States border. The second advance, 
associated in its retreat with pro-glacial lake formation, extended at least as far 
south as Dixville. The two lowest lake stages, especially the 775 ft stage, had 
widespread distribution and their drainage and the development of river terraces 
appears to have been controlled by events beyond the Sherbrooke gap. No firm 
conclusions can yet be drawn concerning the problems associated with the Coaticook 
esker.—from Author's conclusions 
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Timme, Richard C.; Pollard, Dwight D. Long-term fluorescent sand tracer studies, 
in Ocean science and ocean engineering 1965—Joint Conf. Marine Technology Soc. 
and Am. Soc. Limnology and Oceanography, Washington, D. C., Trans., V. 2: 
Washington, D. C., Marine Technology Soc., p. 1162-1166, illus., 1965. 


Continuing field work utilizing fluorescent dyed sand along a 7—mile stretch of the 
California coast indicates that long-term sand tracing is both possible and 
rewarding. One of the major problems involved in beach sand movement studies 
is the masking of long-term trends by local (both in time and space) anomalies. 
To overcome these anom@lies, large quantities of sand are removed from the beach, 
dyed with a very thin fluorescent coating, and replaced in the environment. Volume 
sand samples are then obtained from the beach on a weekly or semi-monthly basis 
and examined in the laboratory for the presence or absence of fluorescent grains. 
These results are then normalized and the data presented in contour map form.— 
Authors’ abstract 


Toth, S. J. Manganese availability in soils of varying glauconite content: Soil 
Sci., v. 101, no. 1, p. 31-38, 1966. 


The availability of fertilizer or native Mn was not related to the glauconite content 
of the soils in the study conducted. At pH 6.5 Mn applications either had no effect 
or reduced yields, and at pH 7.5 yield increases were obtained on some soils. 
J.W.H. 


Townsend, D. L.; Hughes, G. T.; Cruickshank, J. A. The-effect-of-pore pressures 
on the undrained strength of varved clay [with French abs.], in Internat. Conf. Soil 
Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, 
Univ. Toronto Press, p. 385-389, illus., tables, 1965. 


Triaxial shear tests, using lateral filters to facilitate pore-pressure equalization 
between the layers, were carried out on samples of clay from a borehole at New 
Liskeard, Ontario. A higher pore pressure developed in the clayey layer than in 
the silty layer. These pressures equalized with time so that the clayey layer 
consolidated while the coarse layer expanded. This agrees with experimental 
observation.—E.S.L. 


3547 Tucker, Delos R. Lower Cretaceous geology, northwestern Karnes County, Texas: 


South Texas Geol. Soc. Bull., v. 5, no. 19, p. 2-33, illus., 1965. 


Approximately 5,000 feet of shale and limestone of Early Cretaceous age underlie 
the area. Within this sequence, economic quantities of hydrocarbons have been 
found only in the stratigraphically high Edwards Limestone. Core and electric log 
correlations are excellent for all formations. The significance of the persistent thin 
beds is discussed. Isopach studies are done on the Buda, Del Rio, Georgetown, 
and parts of the Edwards. The influence of the Karnes trough on the deposition 
and structure of the Cretaceous beds is described. Faults in the area, and the 
potential void concept of normal faulting, are discussed in detail. Statistical methods 
of studying this type of problem are criticised.—E.S.L. 


Turnbull, William D. See Reed, Charles A. 3714 
Tyson, N.S. See Johnson, R. W., Jr. 3427 
Ulrich, H. P. See Fehrenbacher, J. B. 3513 


3759 U.S. Geological Survey. Geological Survey research 1965: U.S. Geol. Survey 





Prof. Paper 525-A, p. Al-A376, illus., 1965 [1966]. 


This is a summary of the more significant research findings in mineral resources, 
water resources, engineering geology and hydrology, regional geology, investigations 
of principles and processes through modern laboratory and field methods, 
topographic surveys and mapping, management of resources on public lands, and 
investigations in other countries during fiscal year 1965. Also included are lists 
of investigations in progress, of reports published during the fiscal year, of 
cooperating agencies, and of Survey offices.—W.L.G. 
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Valassis, V. See Brasher, B. R. 3829 


3645 Valiquette, Guy. Geology of Cramoisy Lake area, Mistassini Territory [also 
French edition]: Quebec Dept. Nat. Resources Prelim. Rept. 534, 5 p., table, geol. 
map, 1965. 


All consolidated rocks of the map-area are Precambrian metamorphic rocks of 
extrusive and intrusive origin, with granite and diabase intrusions. Glacial geology, 
structure, and economic geology are mentioned.— E.S.L. 


3772 vandenBold, W. A. Homonyms of Bairdia elongata and Bythocypris elongata: 
Jour. Paleontology, v. 40, no. 1, p. 222-223, 1966. 


The name Bairdia lienenklausi nom. nov. is proposed for Bairdia elongata: 
Lienenklaus, and Bythocypris elongata LeRoy is renamed Bythocypris leroyi. Bairdia 
elongata Kummerow, Bythocypris phasiolus elongata Jones, and Bythocypris elongata 
Hessland are objective homonyms and should be renamed by workers familiar with 
the Paleozoic faunas from which these species have been described.—J.F.M. 


3530 vanderVeen,. Adiaan H. Calcite-dolomite intergrowths in high-temperature 
carbonate rocks: Am. Mineralogist, v. 50, nos. 11-12, p. 2070-2077, illus., 1965. 


Emulsion, graphic, sub-graphic and lamellar textures, which resemble “replacement” 
and “‘exsolution”’ textures, of calcite-dolomite intergrowths in high-temperature 
carbonate rocks from Crestmore, California, and the Sd¢ve (Norway), Panda Hill 
(Tanganyika), and Loolekop (South Africa) carbonatites have been studied and 
illustrated, using reflected light on polished sections etched with 0.25 percent acetic 
acid. The method is particularly suited to high-magnification study of calcite 
dolomite relationships, and may be of value in phase equilibria studies involving 
calcite and dolomite.—B.C.H. 


3660 VanEck, Orville. Geologic setting, in Coal resources of lowa: Iowa Geol. Survey 
Tech. Paper 4, p. 16—32, illus., 1965. 


Glacial deposits are several hundred feet thick in some areas, and are a deterrent 
to coal exploration and development. Underlying the glacial deposits in western 
lowa are the Cretaceous beds, many of which were removed by preglacial erosion. 
The Pennsylvanian System underlies an area totalling 20,000 sq mi or more, and 
its stratigraphy comprises most of this paper. Sketch maps and a nomenclature 
table are included.—E.S.L. 


VanHorn, Richard. See Malde, Harold E. 3683 


3440 Varga, L. The compressibility of loess soils [with French abs.], in Internat. Conf. 
Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: 
Toronto, Univ. Toronto Press, p. 395-397, illus., 1965. 


On the basis of a great number of results obtained by various methods, the author 
concludes that the structure of macroporous loess soils is disturbed in the course 
of sampling and preparation in the laboratory. It may be supposed that the 
deformation and strength characteristics of loess soils when determined in the 
laboratory cannot represent, even approximately, the true properties of the soil.— 
Author's abstract 


3475 Vesié, A. S. Cratering by explosives as an earth pressure problem [with French 
abs.], in Internat. Conf. Soil Mechanics and Found. Eng., 6th, Montreal, Quebec, 
1965, Proc., V. 2: Toronto, Univ. Toronto Press, p. 427-431, illus., table, 1965. 


Factors governing the sizes and shapes of craters formed by conventional and nuclear 
explosions in earth media are analysed in this paper. Based on observations made 
during full-size and model tests, a new theory of cratering is proposed which enables 
a rational analysis to be made of craters that are of interest for engineering purposes. 
The most important simple solutions are outlined. Consequences of the proposed 
theory are investigated and found to be in general agreement with experience. A 
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modified scaling law for crater dimensions, which takes into account the strength 
and deformation characteristics of cratered media, is presented.— Author's abstract 


3689 Vestine, E. H. The world magnetic survey and the Earth's interior, in The 


symposium on magnetism of the Earth’s interior: Jour. Geomagnetism and 
Geoelectricity, v. 17, nos. 3-4, p. 165-171, illus., 1965. 


The present World Magnetic Survey is described and discussed in relation to defining 
the Earth's main field and secular change. Some effects dependent on geomagnetic 
noise levels affecting the survey are indicated. Difficulties incident to the 
extrapolation of faulty surface—field data|to the surface of the core are noted. The 
extrapolated results of previous surveys are used to indicate the possible principal 
descriptive features of surface fluid motions that are derived for the outer core. 
Author's abstract 


3637 Viereck, Leslie A. Relationship of white spruce to lenses of perennially frozen 


ground, Mount McKinley National Park, Alaska: Arctic, v. 18, no. 4, p. 262 
267, illus., 1965. 


Perennially frozen mounds, somewhat doughnut-shaped, have developed under 
spruce trees growing in silty clay on a terrace of the braided McKinley River, close 
to timber line. The frozen lens is thought to result from the soil cooling in winter 
where snow lay thinner under the trees, and maintained in summer by the insulating 
thickened moss mat. The mound is created through expansion of the silty clay 
by incorporated water in layers of the lens. Disturbance of the mat results in melting 
of the lens and collapse of the mound, in the cracks of which new seedlings develop. 
The terrace is only 250 to 300 years old._-G.D.C. 


Vigrass, L. W. General geology of heavy oil accumulations in Western Canada, 
including Athabasca tar sands: Canadian Mining and Metall. Bull., v. 59, no. 645, 
p. 87-94, 1966. 


Lower Cretaceous sand reservoirs contain about 750 billion barrels of viscous, heavy 
oil along a broad arcuate belt that extends from northwestern Alberta into west 
central Saskatchewan. The heavy oil is pooled in the Mannville Group and, in 
a gross sense, Occurs in a marine-continental transition facies . . . Chemical and 
physical properties of oils from different accumulations show that they belong to 
a single oil system and suggest a common mode of origin. The Athabasca oil is 
young and immature and not evaporated, altered or polymerized. The oil is not 
escaped and re-deposited Devonian oil. The most tenable working hypothesis is 
that hydrocarbons moved out of sediments in the deep basin in micellar solution 
in compaction waters. The hydrocarbons were deposited as heavy asphaltic oil where 
physical-chemical conditions were suitable. | Early-formed stratigraphic and 
structural “traps” served as loci of deposition for the heavy oil.—Author’s abstract 


3697 Vincenz, S. A.; Braught, G. J.; Meyers, A. C., 3d. Thermal demagnetization of 


some Precambrian igneous rocks of Missouri, in The symposium on magnetism of 
the Earth's interior: Jour. Geomagnetism and Geoelectricty, v. 17, nos. 3-4, p. 
337-355, illus., tables, 1965. 


The Precambrian igneous rocks (>1 b.y. old) of the St. Francois Mountains, 
Missouri, possess stable components of natural remanent magnetization which are 
not all of thermoremanent origin. Rhyolite porphyries of Flint Hill show strong 
effects due to lightning and are of little use to paleomagnetic studies, felsite and 
bedded tuffs of Johnson Shut-Ins have stable and significant magnetization of a 
direction in accord with that given by Scharon and others (1961) for the Mountains, 
and granite porphyry in the area has a stable component of NRM of secondary 
origin and of little significance to paleomagnetic studies of the whole system. It 
is concluded that the natural remanent magnetism of the rock units in these 
mountains is not masked by stable secondary components.—V.S.N. 


Vischer, G. A. Memorial to Hans Peter Schaub (1912-1965): Geol. Soc. America 
Bull., v. 77, no. 1, p. PS—P6, portrait, 1966. 
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3649 VonHake, Carl A.; Cloud, William K. United States earthquakes, 1963: 
Washington, D. C., U.S. Coast and Geod. Survey, 69 p., illus., tables, 1965. 


Earthquakes in the United States and regions under its jurisdiction for the year 
1963 are described by area; maps show some of the areas affected, destructive 
earthquakes through 1963, and the epicenters of the 1963 quakes. Fluctuations 
in well water levels that might be associated with earthquakes are tabulated. Tables 
and graphs also show strong- motion seismograph results.—E.S.L. 


vonHuene, R. E. See Harrison, J. C. 3419 


3731 VonWahlert, Gerd. The role of ecological factors in the origin of higher levels 
of organization: Systematic Zoology, v. 14, no. 4, p. 288-30, illus., 1965. 


The contributions of ecological factors to the timing and direction of evolution 
depends upon the role they are allotted in the life history of the species. The 
adaptation of species to mometary relationships with their particular environments 
may preadapt them to the establishment of new ecological relationships. 
Preadaptation is achieved when the organism interacts with parts of its environment 
in new and different ways. The exploitation of evolutionary opportunities involves 
both chance and choice, and the importance of choice increases with increasing 
complexity of animals. The role of ecological factors must be investigated by 
clarifying the multiple feedback relationships between structure, habit, and habitat. 
Three case histories among groups of fish are given, and the history of the lower 
vertebrates discussed.-—E.S.L. 


3680 Waldrop, H. A.; White, Sidney E. Arapaho Glacier and Arapaho Rock Glacier, 
Trip | in Guidebook for one day field conferences, Boulder area, Colorado 
Internat. Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: Lincoln, Nebr., 
Nebraska Acad. Sci., p. 5-10, illus., 1965. 


In a cirque just east of the Continental Divide and 20 miles west of Boulder, Colo., 
is Arapaho Glacier, the southernmost active glacier in the Rocky Mountains, and 
largest in Colorado. Concentration in a lee area shaded by high cirque walls 
accounts for above average accumulation and continued existence. Annual 
accumulation layers have been rotated by glacier movement until in the ablation 
area they dip steeply back, and their surfaces contain rubble of ancient rockfalls. 
In the southeast corner of the same double cirque the Arapaho Rock Glacier moves 
eastward past recent moraines, in a tongue shaped mass up to 2,0 feet long and 
525 to 770 feet wide, with a front height averaging 20 feet. Motion studies of marked 
blocks were initiated in 1961, results of which are summarized over a three-year 
interval.—G.D.C. 


3670 Walker, C. T.; Dennis, JG. Explosive phase transitions in the Earth's mantle: 
Nature, v. 209, no. 5019, p. 182-183, illus., 1966. 


The possibility of an earthquake mechanism in which stress is suddenly applied 
rather than released is explored. One such mechanism is a quasi-instantaneous 
phase transition over a finite volume involving lattice condensation. If phase 
transitions are such a source of energy, mineral phases in the mantle must become 
metastable before reaction; they could become so in moving to a new pressure 
temperature environment, by vertical migration of mantle material. If mantle 
processes are essentially adiabatic, heat liberated would accumulate in the system 
increasing nucleation and reaction rate until the transition became explosive. On 
the basis of data on the olivine-spinel transition in fayalite, it is calculated that 
earthquakes could not be generated below 700 km.—-D.B.V. 


3465 Walton, B. J. Sanerutian appinitic rocks and Gardar dykes and diatremes, north 
of Narssarssuaq, South Greenland: Medd. om Grgnland, v. 179, no. 9, 66 p., illus., 
tables, geol. maps, 1965: reprinted as Grgénlands Geol. Unders¢gelse Bull. 57, 1965. 


Ketilidian foliated granites and gneisses are intruded by Kuanitic basic dikes, and 
large bodies of noritic gabbros, diorites, and hypersthene monzonite of Sanerutian 
age. The latter constitute an appinitic suite which is new to southern Greenland, 
and express a return to plutonic conditions resulting in development of the 
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Sanerutian granites by reactivation. It is suggested that this Sanerutian plutonic 
episode may represent the epeirogenic uplift phase of a root-zone of the Ketilidian 
orogeny rather than a separate orogenic development. Petrogenesis in relation to 
this orogeny is discussed. The appinitic rocks belong to the normal orogenic cale- 
alkali suite. The Gardar alkali province, with carbonatites, occupies a characteristic 
post-orogenic position. The rocks of the region are interpreted as belonging to 
a unified tectono-magmatic cycle.——_E.S.L. 


3654 Warman, J. C; Wiesnet, D. R. The design and use of hydrogeologic maps: 


Ground Water, v. 4, no. 1, p. 25-26, 1966. 


Some maps appropriately show only one or two pertinent hydrogeologic parameters, 
Point-data maps make little or no interpretation of the data. Four-—dimensional 
maps—those that include an elapsed span of time or projection of hydrogeologic 
variables into the future—-represent a high degree of interpretation of data: they 
are most useful to the map reader. The hydrogeologist has an obligation to his 
reader to design maps that are as useful as possible. —from Authors’ abstract 


3797 Warren, H. V.; Delavault, R. E.; Gross, C. H. Geochemistry in mineral 


exploration: Western Miner, v. 39, no. 2, p. 22-26, 1966. 


Examples of geochemical anomalies for a number of metals in soils and vegetation 
are given for the Copper Mountain, Helen Gardner, and Sullivan deposits, British 
Columbia.—A.R.K. 


3610 Wasserburg, G. J.; Mazor, E. Spontaneous fission xenon in natural gases, in 


Fluids in subsurface environments—A symposium: Am. Assoc. Petroleum 
Geologists Mem. 4, p. 386-398, illus., tables, 1965. 


Isotopic enrichments of Xe-132, Xe-134, and Xe-136 were found in a number of 
natural gases and are attributed to the spontaneous fission of U-238. The ratio 
of spontaneous-fission xenon to atmospheric xenon and the ratio of spontaneous 
fission xenon to He are discussed in terms of a solubility model. It is shown that 
the isotopic enrichments can be explained in terms of the solubility model and a 
preferential release of He as compared to Xe,; by a factor ranging up to three. 
An estimate is made of the present flux of spontaneous-fission xenon into the 
atmosphere.— Authors’ abstract 


Wasserburg,G. J. See Burnett, D. S. 3709 


Watanabe, N.; DuBois, R. L. Some results of an archaeomagnetic study on the 
secular variation in the southwest of North America, in The symposium on 
magnetism of the Earth’s interior: Jour. Geomagnetism and Geoelectricity, v. 17, 
nos. 3-4, p. 395-397, illus., 1965. 


Some preliminary data on secular variations of the geomagnetic field are given for 
the time 600 to 1500 A.D. as determined by archaeomagnetic methods. The 
inclination of the field has varied from a low of approximately 40 degrees to a 
maximum of some 60 degrees. Values of declination vary approximately from 10 
degrees east of true north to 15 degrees west.— Authors’ abstract 


Watanabe, N. See DuBois, Robert L. 3702 


3519 Wayne, William J. The Crawfordsville and Knightstown Moraines in Indiana: 


Indiana Geol. Survey Rept. Prog. 28, 15 p., illus., table, 1965. 


The main Wisconsin glacial advance into central Indiana had two distinct pulsations 
within a span of about 1,000 years. The first, about’ 21,000 years ago, reached 
farthest south, building the Shelbyville Moraine; the readvance, a few miles short 
of the first position, crossed and buried the Champaign and Bloomington Moraines. 
These two names should not be used for any of the few moraines that can be traced 
eastward out of the interlobate complex in west-central Indiana. The Crawfordsville 
Moraine is the name proposed for the moraine near the distal margin of the drift 
sheet left in the second ice advance. The Knightstown Moraine is the name given 
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to a later recessional moraine, that merges eastward with the continuation of the 
Farmersville Moraine of Ohio.—G.D.C. 


Weber, M. See Bamert, E. 3412 


Weissberg, B. G. Getchellite, AsSbS;, a new mineral from Humboldt County, 
Nevada: Am. Mineralogist, v. 50, nos. 11-12, p. 1817-1826, tables, 1965. 


Getchellite forms transparent, dark red sectile crystals with a perfect (001) cleavage; 
H=1 1/2 to 2, G=3.92; streak is orange-red. Indices of refraction and other optical 
data, chemical analyses, X-ray cell edges and space group (on synthetic as well 
as natural material) are given.—E.H.R. 


Wells, C. E. See Heyl, A. V. 3756 


3174 Wells, F. G.; Hawkes, H. E. Chromite deposits of Shasta, Tehama, Trinity, and 


Humboldt Counties, California, in Geological investigations of chromite in 
California—Pt. 1, Klamath Mountains (Chap. 3): California Div. Mines and 
Geology Bull. 134, pt. 1, chap. 3, p. 130-191, illus., tables, 1965. 


This report is a synthesis of data relating to the chromite deposits in this part of 
the Klamath Mountains and northern Coast Ranges. The area consists chiefly of 
folded strata of Paleozoic and Mesozoic ages which were intruded by abundant 
ultramafic and other igneous rocks. Chromite deposits, both disseminated and 
massive, are closely associated with dunite. The mineralogy of the ore is described. 
Areal geology is given for each county, and the chromite deposits described and 
production tabulated. Sketch maps are included. A map showing areas of 
ultramafic rock and chromite deposits accompanies the report.—E.S.L. 


3734. Wermund, E. G. Cross—bedding in the Meridian Sand: Sedimentology, v. 5, 


no. |, p. 69-79, illus., table, 1965. 


The Eocene Meridian Sand crops out in eastern Mississippi and western Alabama 
over a distance of 80 miles. The extent of the outcrop is shown on a map. The 
Meridian Sand is recognized as neritic bar sand because it lies between marine beds, 
contains a marine microfauna, and is glauconitic. Crossbedding is large-scale planar 
type; distribution of dip—azimuths is nearly uniform with a regional variance of 
10,302, and standard deviation of 101°. No maximum is present where dip azimuths 
of sets are plotted on a stereogram. The wave path, topography of the depositional 
surface, and local rates of subsidence varied during deposition, resulting in this 
uniform distribution of crossbedding sets.— E.S.L. 


West, G. F. See Berry, M. J. 3808 
West, Glen. See Shouse, Ken. 3748 
West, Walter S. See Whitlow, Jesse W. 3744 


West, Walter S. See Whitlow, Jesse W. 3806 


3648 Westgate, J. A. Surficial geology of the Cypress Hills area, Alberta: Research 


Council Alberta Prelim. Rept. 65-2, 6 p., illus., geol. maps, 1965. 


The types, distribution, and composition of the surficial deposits are shown on six 
contiguous map sheets on a scale of one inch to one mile. Till, glaciofluvial and 
glaciolacustrine deposits, Cypress Hills loess, and Recent deposits are discussed 
briefly. A comprehensive account .of the surficial geology is to be included in a 
memoir which is in preparation.—-E.S.L. 


3633 White, Donald E. Saline waters of sedimentary rocks, in Fluids in subsurface 


environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, p. 342 
366, illus., tables, 1965. 


In diagenetic and later changes in sedimentary rocks, evidence is now convincing 
that fine-grained sediments behave as semipermeable membranes, filtering escaping 
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interstitial water and concentrating retained pore fluids. This paper suggests that 
mobilities of individual dissolved constituents differ greatly, with rates of migration 
and chemical evolution of water depending on environment. After maximum 
compression, the driving energy is meteoric water, which dissolves carbonates to 
further enrich the retained brine. Chemical and isotopic criteria clarify the origin 
not only of saline waters of normal marine sediments, but also of connate waters 
of evaporites, oil-fields, and progressive metamorphism. A _ table of chemical 
analyses compares ocean waters and these different type connate waters.__G.D.C. 


3807. White, E. M. Subsoil structure genesis—Theoretical consideration: Soil Sci., 


v. 101, no. 2, p. 135-141, 1966. 


Subsoil structure peds in the chestnut-chernozem soils of South Dakota have 
surfaces which are shear or tension-fracture planes. These planes are caused mainly 
by shrink-swell phenomenon induced by changes in the soil moisture content. The 
resistance to shearing of clayey subsoils with coarse particles is greater than in fine 
textured subsoils.—J.W.H. 


White, J. L. See Fehrenbacher, J. B. 3513 
White, J.L. See Fehrenbacher, J. B. 3676 


White, Natalie D.; Matlock, W. G.; Schwalen, H. C. An appraisal of the ground 
water resources of Avra and Altar Valleys, Pima County, Arizona: Arizona Land 
Dept. Water-Resources Rept. 25, 66 p., illus., tables, 1966. 


The climate of the Avra and Altar Valleys is arid and almost no surface water 
is available for man’s use. The only water supply in the area comes from the ground 
water reservoir in alluvium that underlies the valleys; the water is of suitable chemical 
quality for most uses. Water from most wells along the central drainage is 
considered excellent to good for irrigation. Quality of water from most wells 
sampled is within the desirable limits set by the Public Health Service for drinking 
water.—from Authors’ abstract 


White, Sidney E. See Waldrop, H. A. 3680 


3546 Whiteside, Melbourne C. Paleoecological studies of Potato Lake and its environs: 


Ecology, v. 46, no. 6, p. 807-816, illus., table, 1965. 


A 286-cm core of sediments was taken from the center of Potato Lake, Coconino 
County, Ariz. Pollen, chemical, and physical analyses were made on the sediment. 
Pluvial conditions, evidenced by high PAP percentages, exist until approximately 
the 120-cm level of the core; at this level a major change in pollen types occurs 
with pine assuming dominance. A core section at 142-172 cm was dated at 
14,400+.300 B. P. Post-pluvial climate, as reflected by the pollen diagram, was 
fairly stable. Loss on ignition at 550°C of the sediment material implies that 
eutrophication of Potato Lake began at the close of the pluvial. Variations of iron, 
manganese, and calcium may be explained by lake succession from oligotrophic to 
eutrophic conditions.— Author's abstract 


3787 Whitham, K. Geomagnetic variation anomalies in Canada, in The symposium 


on magnetism of the Earth's interior: Jour. Geomagnetism and Geoelectricity, v. 
17, nos. 3-4, p. 481-498, illus., 1965. 


Magnetotelluric, aeromagnetic, and other data have indicated that the Alert 
(Ellesmere Island) geomagnetic variation anomaly can be explained by models 
involving a 100 km upheaval of the 1400-1500°C isotherm to 20-30 km from the 
surface. At Mould Bay, Prince Patrick Island, investigation of the suppression of 
the vertical field fluctuations has shown a finite areal extent of the anomaly to the 
east. Negative heat flow experiments and seismic investigations are described, and 
summaries of experimental variation and magnetotelluric data are given. No gross 
anomalies have been found in Southern Ontario from London to Ottawa or across 
the Logan fault in Western Quebec. Appreciable conductivity anomalies are found 
from Crescent Valley, British Columbia, to Lethbridge, Alberta. No consistent 
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explanation has been found to relate these anomalies to abnormal temperatures in 
the upper mantle.—V.S.N. 


3675 Whitham, Kenneth; Andersen, F. Magneto-telluric experiments in northern 
Ellesmere Island: Royal Astron. Soc. Geophys. Jour., v. 10, no. 3, p. 317-345, 
illus., table, 1965. 


During the 1963 field season a magnetotelluric experiment was_ successfully 
undertaken at and near Alert in northern Ellesmere Island. Results are not 
consistent, in inhomogeneity, phase, and frequency dependence, with earlier models 
used to explain the magnetic variation anomaly observed in this region. Equally, 
an interpretation in terms of a near-surface plane conductor with very large height 

integrated conductivity is not consistent with the earlier magnetic variation results, 
fails to explain the inhomogeneity or anisotropy, and makes no geologic or common 
sense. The inductive situation is very complex: at present no self consistent 
hypothesis can be derived.—D.B.V. 


3693 Whitham, Kenneth. On the depth of magnetic sources derived from long magnetic 
profiles, in The symposium on magnetism of the Earth's interior: Jour. 
Geomagnetism and Geoelectricity, v. 17, nos. 3-4, p. 253-262, illus., 1965. 


The general problem of analysing the depth of near surface magnetic sources which 
contribute to the magnetic anomaly spectrum has been analysed in terms of crossings 
per unit interval. Assuming a random distribution of either magnetic poles or 
magnetic dipoles aligned in any of three orthogonal directions, explicit functions 
have been derived expressing the crossing per unit interval for three orthogonal field 
components directly in terms of either the depth to a thin layer or depth to the 
top of a thick layer. The statistical weakness of the method is explained; it appears 
to be most useful in supplementing other statistical techniques. The speed and 
simplicity of the method, however, makes it an attractive possibility in extracting 
preliminary information from the large number of World Magnetic Survey 
aeromagnetic three-component profiles now being acquired. — Author's abstract 


3744 Whitlow, Jesse W.; West, Walter S. Geologic map of the Kieler quadrangle, 
Grant County, Wisconsin, and Jo Daviess County, Illinois: U.S. Geol. Survey Geol. 
Quad. Map GQ-487, scale 1:24000, text, 1966. 


The dominant geologic structure in southwestern Wisconsin is a south to southwest 
dip of 15-20 feet per mile, and the major structures in the Kieler quadrangle are 
the Meekers Grove anticline and the Cuba City syncline which extend across its 
northern third. Galena, sphalerite, and smithsonite are the commercial minerals 
of the lead and zinc in the district; galena is generally recovered as a byproduct 
of sphalerite mining; smithsonite, once used as a source of zinc oxide, is no longer 
recovered. Limestone and dolomite are the major nonmetallic deposits, and there 
are minor deposits of sand and gravel in the valley fill along the Mississippi River. 
M.C.M. 


3806 Whitlow, Jesse W.; West, Walter S. Geologic map of the Dickeyville quadrangle, 
Grant County, Wisconsin: U.S. Geol. Survey Geol. Quad. Map GQ-488, scale 
1:24,0, text, 1966. 


A southward to southwestward dip of 15-20 feet per mile is the dominant structure 
in the Dickeyville quadrangle and superimposed on it are basins and domes with 
from 20 to about 50 feet of relief. Most of the numerous and well developed joints 
strike northeastward and northwestward; faults are probably more numerous than 
shown on the map. Galena, sphalerite, and smithsonite are commercial metallic 
minerals in the area, although there is no recovery of smithsonite at present. 
Commercial deposits of zinc and lead minerals possibly still exist in some upland 
areas. Limestone and dolomite are the principal nonmetallic deposits.— M.C.M. 


3579 Wiedmann, Jost. Origin, limits and = systematic position of Scaphites: 
Palaeontology. v. 8, pt. 3, p. 397 453, illus., 1965. 


Divergent interpretations of origin and classification of Cretaceous heteromorph 
ammonoid Scaphites are discussed. A new classification is based on monophyletic 
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but hamitid origin of true scaphitids; Otoscaphitinae Wright are regarded as 
heterogenous (Otoscaphites is true Scaphites, but Worthoceras belongs in 
Ptychoceratinae) and Labeceratidae Spath are considered anisoceratids. Scaphitidae 
are placed in Ancylocerataceae as defined by Wiedmann (1962). Species of Scaphites 
s.s. and S. ( Pteroscaphites) are in Texas and western interior U.S.; S. (Otoscaphites) 
in California, and Worthoceras in Texas.—V.M.J. 


Wiesnet,D.R. See Warman, J.C. 3654 
Wilde, Garner L. See Skinner, John W. 3773 


3596 Willard, Bradford. Pioneer geologic investigation in Pennsylvania: Pennsylvania 
History, v. 32, no. 3, p. 237-253, illus., 1965. 


During colonial times iron was mined in Pennsylvania, stone was used for building 
construction, “oil springs’? were recognized, and fields were “sweetened” with 
limestone. Lewis Evans contributed a physiographic map of the State in the early 
180’s and his Analysis mentions economic minerals and stones. Early geologic 
publications and maps and the formation of the Geological Society of Pennsylvania 
preceded the establishment of the First Geological Survey of Pennsylvania in 1836, 
headed by Henry D. Rogers whose comprehensive Geology of Pennsylvania was 
published in 1858. Pressure from the expanding mineral industry after the Civil 
War led to the creation of the Second survey in 1874 under J. P. Lesley who planned 
to publish a separate report for each of the 67 counties with accompanying geologic 
maps, but not all were finished before the survey ended in 1895. The Third survey 
had a short life, but the Fourth, organized in 1920 is still functional.—-M.C.M. 


3607 Williams, Jacob L. Embar field, Andrews County, Texas, in Fluids in subsurface 
environments—A symposium: Am. Assoc. Petroleum Geologists Mem. 4, p. 225 
242, illus., table, 1965. 


Since its discovery in 1942, the Embar field has produced 28,344,573 bbl of oil from 
Permian and pre-Mississippian formations. The pre-Permian structure is an 
anticlinal fault block, part of a much larger anticlinorium. Williams offers an 
explanation for migration and accumulation which agrees with the theory of a 
common source, concluded from crude-oil analyses (Jones and Smith, this volume). 
GDC. 


Willis, J.P. See Gurney, J. J. 3491 


3439 Wilson, N. E.; Radforth, N. W.; MacFarlane, I. C.; Lo, M. B. The rates of 
consolidation for peat [with French abs.], in Internat. Conf. Soil Mechanics and 
Found. Eng., 6th, Montreal, Quebec, 1965, Proc., V. 1: Toronto, Univ. Toronto 
Press, p. 407-411, illus., 1965. 


An examination is made of the mechanics of consolidation for a selected peat to 
determine the dynamics involved. The peat was obtained from the three foot depth 
in a confined muskeg near Parry Sound, Ontario. The complex botanical structure 
is investigated with respect to influence on rates of consolidation. Three series of 
tests were conducted, which can be represented graphically and described by three 
equations. This graphic representation makes it possible to construct a nomograph 
to predict the behaviour of this peat under load.— E.S.L. 


3785 Wilson, Robert W. Type localities of Cope’s Cretaceous mammals: South Dakota 
Acad. Sci. Proc. 1965, v. 44, p. 88-90, 1965. 


Review of some neglected sources of information leads to the conclusion that, (1) 
the type of Meniscoessus conquistus came from Dakota Territory, but not necessarily 
from South Dakota. and (2) E. D. Cope, rather than Wortman, found the type 
of Thlaeodon padanicus, and this specimen came from Hell Creek beds along the 
Grand River approximately four miles southeast of Black Horse.—from Author's 
abstract 


Wilson, W. F. See Allen, E. P. 3617 
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3768 Winder, C. G. Conodonts from the upper Cobourg Formation (late Middle 
Ordovician) at Coiborne, Ontario: Jour. Paleontology, v. 40, no. 1, p. 46-63, illus., 
1966. 


The upper part of the Cobourg Formation (late Middle Ordovician) is exposed in 
a 59 foot quarry section at Colborne, Ontario. The rock is flat-lying, thin-bedded, 
very pure limestone. The section is between 30 and 114 feet below the Upper 
Ordovician Collingwood Shale. About 3,000 conodonts have been assigned to 25 
genera and 55 species. The Cobourg Formation in its type area is considered Middle 
Ordovician. The fauna is almost identical with a fauna in the middle Dubuque 
Formation (upper Galena) of lowa with 24 common genera and 35 common species. 
A conodont assemblage of the Upper Dubuque is similar to a fauna in type Welsh 
units, and considered Middle Ordovician. Eleven species are cited as possible index 
fossils of the Middle Ordovician, of which Oistodus venustus Stauffer and Periodon 
aculeatus Hadding would seem to be the best markers.— Author's abstract 


3484 Windley, B.; Bridgwater, D. The layered aplite-pegmatite sheets of Kinalik, South 
Greenland: Medd. om Grégnland, v. 179, no. 10, 39 p., illus., 1965. 


On the basis of field descriptions of relationships between the three components 
within the aplite-pegmatite sheets rhythmically layered garnetiferous aplite, 
megacrysts of perthite- quartz intergrowth, and pegmatitic layers—it is suggested that 
two interacting processes were responsible for the structures: a general, upward 
movement of potash and silica resulting in a pegmatitic upper part; and a 
crystallization sequence with aplite as the dominant early product, and pegmatite 
as the late. These bodies are of great potential interest as they give considerable 
insight into the crystallization of granitic magma.—-E.S.L. 


3741 Wolcott, Don E.; Jenkins, Evan C. Geologic map of the Meta quadrangle, Pike 
County, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ~-497, scale 1:24,000, 
section, text, 1966. 


Most of the gas presently produced in the Meta quadrangle is from the Devonian 
Brown Shale, but other wells produce from the Greenbrier Limestone and Maxton 
Sand (both Mississippian) and the Pennsylvanian Lee Formation. Of the numerous 
coal beds in the area, some are too thin to be of commercial interest, some have 
been mined for local uses, and others show promise of economic value. Shale from 
the Breathitt Formation has a possible use for lightweight aggregate, and underclay 
beds of the same formation are known to be good sources for fireclay. Other 
potential resources are brine, sand, and gravel._-M.C.M. 


3565 Wood, J. A. Metal grains in chondritic meteorites: Nature, v. 208, no. 5015, 
p. 1085-1086, illus., 1965. 


An electron microprobe examination has been made of the metal grains in 34 
chondrites. Taenite and kamacite exhibit exactly the same variations in Ni content 
as they do in octahedrites, thus the method of determining the cooling rate of the 
system from the distribution of Ni in taenite can be applied to chondrites. The 
Forest City chondrite appears to have cooled through 550°-450°C at a rate of about 
10°C per million years; similar results were obtained for Mocs and Ehole, and the 
light portions of Pantar and Salles. This rate suggests that the material came from 
about 70 km beneath the surface of a large parent body, or from the center of 
an asteroid 70 km in radius.--D.B.V. 


3623 Worzel, J. Lamar. Pendulum gravity measurements at sea, 1936-1959: New York. 
John Wiley and Sons (Columbia Univ. Lamont Geol. Observatory Contr. 807), 422 
p., illus., tables, 1965. 


Gravity measurements at sea, made with pendulum apparatus on submarines from 
1936-1959, are summarized for use as a control network for gravity measurements 
on surface ships. Chapter | discusses principal base stations, temperature and 
density coefficients, data reduction, and accuracy of observations. Chapter 2 
summarizes data from each of 30 gravity measuring cruises. Actual gravity 
observations at sea are summarized in tables in chapter 3, and in chapter 4, 
conclusions are drawn about the shape of the Earth and structure of its crust and 
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mantle. Crustal sections across the continental margins of North and South America 
and across various features of the Pacific and Atlantic Ocean basins are included. 
Various data and charts are given in appendixes.-- V.S.N. 


3473 Wyllie, P. J.; Radnor, E. J. DTA and quenching methods in the system CaO 
CO.-H2O: Am. Mineralogist, v. 50, nos. 11-12, p. 2077-2082, illus., 1965. 


Both DTA and quenching methods are in good agreement on several reactions 
involving calcium carbonate, calcium hydroxide, melt and vapor.—E.H.R. 


3583 Young, Addison; Galley, John FE. (editors). Fluids in subsurface environments 
A symposium- -(Southwestern Federation Geol. Socs., 6th Ann. Mtg., and A.A.P.G. 
Southwestern Regional Mtg., Midland, Tex., 1964, Trans.): Am. Assoc. Petroleum 
Geologists Mem. 4, 414 p., illus., tables, 1965. 


This volume, dedicated to the memory of Paul Weaver, brings together an array 
of papers dealing with many aspects of the subject in which he was greatly interested. 
It is felt that it will be particularly useful as a practical reference for the petroleum 
industry. Several of the papers make significant contributions to the understanding 
of the subsurface fluids in the Texas New Mexico area; most of the subjects are 
of widespread interest and application in geology; several are pertinent to many 
other disciplines directly or indirectly related to geology. The eighteen papers are 
individually cited. -G.D.C. 


3604 Young, Addison. The Penwell to Means upper San Andres reef of West Texas, 
in Fluids in subsurface environments A symposium: Am. Assoc. Petroleum 
Geologists Mem. 4, p. 280 293, illus., 1965. 


The best revealed carbonate reef in the Permian Central Basin platform of West 
Texas is one of San Andres age, extending 70 miles along the east flank from the 
Penwell to Means oil pools. Isopach and facies studies indicate relatively shallow 

water growth, with deep water to the east and shallow but more saline water to 
the west. Affected by subsequent crustal movements, the southern part of the reef 
is now 600 feet higher than the northern end. The origin and migration of fluids 
within the reef is conjectured... G.D.C. 


3828 Young, K. K.; Dixon, J. D. Overestimation of water content at field capacity 
from sieved sample data: Soil Sci.. v. 101, no. 2, p. 104-107, 1966. 


The volume of water that a soil horizon holds at field capacity can be estimated 
by multiplying its moisture weight percentage at |/3-bar by its bulk density. Serious 
errors may result if the 1/3 bar moisture percentage value was obtained by the 
use of sieved samples. More reliable estimates can be made if both the moisture 
weight percentage and the bulk density values are obtained by the use of undisturbed 
samples. J.W.H. 


3529 Zenger, Donald H. Stratigraphy of the Lockport Formation (Middle Silurian) 
in New York State: New York State Mus. and Sci. Service Bull. 404, 210 p., illus., 
tables, 1965. 


The outcrop belt of the Lockport Formation extends 200 mi east from Niagara 
Falis. Vertical and lateral differences permit the recognition of members; no 
important stratigraphic breaks within, or bounding, the formation were found. 
Discussion of the stratigraphy is divided into four areas. Special features described 
are bioherms, stromatolites, and dolomitization. Depositional environment and 
provenance are examined, and some possible correlations proposed. Appendix 2 
gives 22 sections, selected from the 179 used in the study and listed in Appendix 
1. Comments on systematic paleontology are given in Appendix 3. A cross section 
and correlation chart accompany the paper. —E.S.L. 


Zietz, Isidore. See  Pakiser, L. C. 3486 
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Meridian Sand, Eocene neritic bar, 
crossbedding: Wermund, E. G. 3734 
Stratigraphy 
Lawrence County, 
Mississippian Pennsylvanian: Harris, Wiley 
F 30: 3625: 
Alaska 
{hsolute age 


Cape Thompson area,log in beach deposits: 


Sainsbury, C. L. 3636 
Hughes quadrangle, igneous rocks: Patton, 
W.W., Jr. 3804 
Earthquakes 
Epicenter location, T phase sources, Aleutian 
Islands: Johnson, Rockne H. 3778 
March 28, 1964, free oscillations: Smith, 
Stewart W. 3707 
Economic geology 
Gold and other metals, southcentral, 
geochemical prospecting: Jasper, M. W. 
3634 
Gold and tin, Chatanika Circle Hot Springs 
area, exploration, geochemical: Burand, W. 
M. 3611 
Engineering geolog\ 
Permafrost, discontinuous zone: Ferrians, O. 
}., §¢., 3437 
Permafrost, marginal zones: Long, E. L. 3435 
Permafrost problems: Sirjola, Esko. 3672 
Geochemistry 
Chatanika Circle Hot Springs, area, 
geochemical prospecting, stream sediments: 
Burand, W.M. 3611 
Southcentral, geochemical prospecting, stream 
sediments: Jasper, M. W. 3634 
Geomorphology 
Cape Thompson area, marine platform, 
Sangamon?: Sainsbury, C. L.. 3636 
Donnelly Dome area, patterned ground: 
Church, Richard E. 3487 
Mount McKinley National Park, perennially 
frozen mounds: Viereck, Leslie A. 3637 
Permafrost features: Sirjola, Esko. 3672 


Alaska 


Maps 
Geologic, Hughes quadrangle: Patton, W. W., 
Jr. 3804 
Paleontology 
Invertebrata, Mesozoic, Hughes quadrangle. 
collections: Patton, W. W., Jr. 3804 
Sedimentary petrology 
Donnelly Dome area. sediments replacing ice 
wedges: Church, Richard E. 3487 
Alberta 
Geomorphology 
Southwestern, preglacial drainage and bed 
rock topography: Geiger, K. W. 3542 
Glacial geology 
Cypress Hills map area: Westgate, J. A. 3648 
Maps 
Geologic, Cypress Hills map area, surficial: 
Westgate, J. A. 3648 
Structure contour and physiographic, 
southwestern: Geiger, K. W. 3542 
Paleontology 
Conodonts, Ordovician, Jasper National 
Park, Columbia Icefields section: 
Ethington, R. L. 3496 
Porifera, Ordovician, Sarbach Formation, 
Jasper National Park: Rigby, J. Keith. 3497 
Stratigraphy) 
Ordovician, Jasper National Park, Columbia 
Icefields section: Rigby, J. Keith. 3497 
Pennsylvanian Permian, Rocky Mountain 
Group, southwestern: Norris, D. K. 3483 
Alluvial fans 
{rizona 
Paleoclimatic significance: Lustig, Lawrence 
K. 3821 
Paleoclimatic significance: Melton, Mark A. 
3822 
Genesis 
Experimental and California, examples: 
Hooke, Roger LeBaron. 3554 
Anthozoa 
Dibunophyllum missouriensis n. sp. 
Pennsylvanian, Missouri, Higginsville 
Formation: Fraunfelter, George H. 3647 
Lithostrotionella canadense 
Mississippian, Indiana, Ste. Genevieve 
Limestone, marker: Bieber, CL. 3557 
Mississippian 
Indiana, west central, index fossils: Bieber, C. 
L 3557 
Ordovician 
Canada, tabulate: Bolton, Thomas E. 3502 
Rugosa 
Silurian, Oklahoma, Henryhouse Formation, 
descriptions, correlation: Sutherland, 
Patrick K. 3629 
Silurian 
Canada, tabulate: Bolton, Thomas E. 3502 
Arctic 
Earthquakes 
Fault plane solutions, tectonic interpretation 
Scheidegger, Adrian Eugen. 3794 
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Arctic Ocean 
Geophysical surveys 
Canada Basin Alpha Rise boundary, heat 
flow: Lachenbruch, Arthur H. 3811 
Arizona 
Geomorphology 
Alluvial deposits, paleoclimatic significance: 
Lustig, Lawrence K. 3821 
Alluvial deposits, paleoclimatic significance: 
Melton, Mark A. 3822 
Geophysical surveys 
Meteor Crater area, magnetic, buried body: 
Brereton, Roy G. 3408 
Hydrogeology 
Avra and Altar Valleys, alluvial aquifers: 
White, Natalie D. 3765 
Mineralogy 
Garnet, Garnet Ridge and Buell Park 
localities, pyrope: Chipman, E. Parker. 
3421 
Paleontology 
Fauna, Cretaceous, Upper sequence, Adobe 
Canyon: Miller, Halsey W. 3614 
Flora, Quaternary, San Francisco Mtn., 
Pleistocene migration: Moore, Thomas C. 
3593 
Palynology, Quaternary, Potato Lake 
sediments, pluvial postpluvial changes: 
Whiteside, Melbourne C. 3546 
Stratigraphy 
Cretaceous, Upper, Adobe Canyon, 
assemblage: Miller, Halsey W. 3614 
Arkansas 
Hydrogeology 
Arkansas River valley, alluvium: Tanaka, 
Harry H. 3753 
Mississippi embayment, streams, low-flow 
characteristics, aquifer discharge: Speer, 
Paul R. 3757 
Associations 
International Association for Quaternary 
Colorado, Boulder area, guidebook for one 
day field trips: Internat. Assoc. Quaternary 
Research. 3688 
Southwestern Federation of Geological Societies 
Symposium, fluids in subsurface 
environments: Young, Addison. 3583 
Atlantic Coastal Plain 
Stratigraphy 
Triassic Tertiary, subsurface correlation, 
cross sections: Maher, John C. 
3567 
Atlantic Ocean 
Geophysical surveys 
Gulf of Maine, northeastern, sparker: Malloy, 
R. J. 3678 
Mid Atlantic Ridge, magnetic, criteria for 
crustal anomalies: Heirtzler, J. R. 3691 
Sedimentary petrology 
Continental slope off Nova Scotia, indurated 
sediments: Marlow, J. 1. 3585 
Structural geology 
Gulf of Maine, northeastern, sparker survey: 
Malloy, R. J. 3678 


faunal 
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Automatic data processing 
Ocean floor 
Photographic and sample data: Cruickshank, 
Michael J. 3417 
Bermuda 
Geochemistry 
Harrington Sound, carbonate sediments, 
selective solution: Neumann, A. Conrad, 
3511 
Sedimentary petrology 
Harrington Sound, recent carbonate 
sediments: Neumann, A. Conrad. 3511 
Bibliography 
Authors 
Fries, Carl, Jr.: Salas, Guillermo P. 3750 
Low, Albert Peter: Caron, Fabien. 3540 
Schaub, Hans Peter: Vischer, G. A. 375] 
Canaa 
Geological Survey, index of publications 
1959-64: Rice, H. M. A. 3594 
Submarine geology 
Ocean floor photographs, selected: 
Cruickshank, Michael J. 3417 
Biography 
Birkhauser, Max: Ellingson, Rosmarie. 3749 
Bouchard, Sidney Edward: Shouse, Ken. 3748 
Fries, Carl, Jr. 
Bibliography: Salas, Guillermo P. 3750 
King, Vernon Leslie: Steiny, Homer. 3805 
Low, Albert Peter 
Bibliography and exploration of Quebec 
Labrador: Caron, Fabien. 3540 
Schaub, Hans Peter 
Bibliography: Vischer, G. A. 3751 
Bismuth 
Analysis 
Spectrochemical, OH band interference at 
3067 A: Gurney, J. J. 3491 
Quebec 
Anglo-American Molybdenite Exploration, 
reserves, occurrence: Mining in Canada. 
3526 
British Columbia 
Engineering geology 
Dams, Mica Creek earth dam, glacial till, 
shear strength: Insley, A. E. 3401 
Geochemistry 
Copper Mtn., Helen Gardner, Sullivan 
deposits, geochemical prospecting: Warren, 
H. V. 3797 
Paleontology 
Palynomorphs, Jurassic Cretaceous, 
Kootenay coal measures, Crowsnest coal 
basin: Kremp, G. O. W. 3727 
Stratigraphy 
Pennsylvanian- Permian, Rocky Mountain 
Group, southeastern: Norris, D. K. 3483 
Calcite 
Geochemistry 
Solution and deposition, hydrothermal 
systems: Holland, H. D. 3582 
California 
Absolute age 
Seal Beach area, C14: Brooks, Sheilagh T 
3725 











INDEX 


California 


Areal geology 
French Gulch quadrangle: Albers, John P. 
3457 
Humboldt Trinity Shasta- Tehama Counties, 
chromite deposits: Wells, F. G. 3774 
Earthquakes 
Seismic waves, azimuth slowness anomalies: 
Otsuka, Michio. 3795 
Southern, patterns, history and computer 
study: Engineering and Science. 3432 
Economic geology 
Chromite, Humboldt Trinity Shasta Tehama 
Counties: Wells, F.G. 3774 
Metals, French Gulch quadrangle: Albers, 
John P. 3457 
Engineering geology 
Tsunami effects, Crescent City area, focusing 
by bottom topography: Roberts, James A. 
3532 
Geochemistry 
San Francisco Bay, salinity aragonite 
relation, pelecypod shells: Dodd, J. Robert. 
3819 
Geomorphology 
Alluvial fans: Hooke, Roger LeBaron. 3554 
Geophysical surveys 
French Gulch quadrangle, Iron Mtn. mine, 
electrical and magnetic: Sandberg, C. H. 
3430 
Northern, magnetic, total magnetic force 
sections, cf. New Zealand: Hatherton, T. 
3730 
Hydrogeology 
Deep Springs Valley, relation to saline 
mineralogy: Jones, Blair F. 3429 
San Joaquin County, ground water resources, 
quality control: California Dept. Water 
Resources. 3541 
Maps 
Geologic, French Gulch quadrangle: Albers, 
John P. 3457 
Geologic, San Joaquin County, surficial: 
California Dept. Water Resources. 3541 
Mineral resources, Humboldt-Trinity- Shasta 
Tehama Counties, chromite: Wells, F. G. 
3774 
Mineralogy 
Calcite dolomite intergrowths, Crestmore: 
vanderVeen, Adiaan H. 3530 
Coalingite, serpentine deposits, New Idria: 
Mumpton, F. A. 3663 
Deep Springs Lake, playa deposits: Jones, 
Blair F. 3429 
Paleomagnetism 
Miocene, Lovejoy Basalt, northern: Gromme, 
C.§; 3703 
Paleontology 
Cephalopoda, Cretaceous, Scaphites, origin 
and classification: Wiedmann, Jost. 3579 
Foraminifera, Permian, McCloud Limestone 
and Nosoni Formation, Shasta Lake area: 
Skinner, John W. 3773 
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California 
Paleontology 
Vertebrata, Miocene, Temblor Formation, 
Kern County, Sharktooth Hill fauna: 
Mitchell, Edward. 3425 
Petrology 
Granodiorite, standard for lunar research, 
Bates Station: Green, Jack. 3394 
Sedimentary petrology 
Southern, shelf sediments: Allan Hancock 
Foundation. 3454 
Stratigraphy 
Permian, McCloud Limestone and Nosoni 
Formation, Shasta Lake area, fusulinid 
zones: Skinner, John W. 3773 
Quaternary, Recent marine strata, Seal Beach 
area: Brooks, Sheilagh T. 3725 
San Joaquin County, Cretaceous Pleistocene 
aquifers: California Dept. Water Resources. 
3541 
Structural geology 
Coast Ranges, interpretation of seismic wave 
anomalies: Otsuka, Michio. 3795 
Cambrian 
Tennessee 
Mosheim and Johnson anticlines, 
stratigraphy: Brokaw, Arnold L. 
3755 
Canada 
Economic geology 
Iron, types of iron-formation: Gross, G. A. 
3573 
Oil sands, Alberta- Saskatchewan, genesis: 
Vigrass, L. W. 3572 
Engineering geology 
Permafrost, northwestern, discontinuous 
zones: Hardy, R. M. 3462 
Permafrost, western, discontinuous zone: 
Brown, R. J. E. 3436 
General 
Geological Survey, index of publications 
1959-64: Rice, H. M.A. 3594 
Geochemistry 
Eastern, soils, exchangeable Cu and Mo, 
technique: Gupta, U. C. 3830 
Paleontology 
Anthozoa, Ordovician- Silurian, tabulate: 
Bolton, Thomas E. 3502 
Mollusca, Geological Survey collection, 
catalog: Bolton, Thomas E. 3431 
Structural geology 
Brent crater and other cryptoexplosion 
structures, origin: Dence, M. R. 3395 
Precambrian Shield, explosive type craters, 
origin by endogenetic process: Currie, K. L. 
3396 
Carbon 
Geochemistry 
Isotope fractionation, metamorphic calcite 
and dolomite: Schwarez, H. P. 3800 
Isotopes 
C_ 13, mollusk shells, modern, use for 
paleotemperature estimates: Keith, M. L. 
3584 
Carbonates, biogenic: Cheney, E. S. 3464 





Cenozoic 
4 tlantic Coastal Plain 
Correlation: Maher, John C, 3567 


Hawaii 
Correlation, lava formations: Tarling, D. H. 
3522 
Cephalopoda 
Mammites 
Cretaceous, Utah, Tropic Shale: Lawrege, 
John C. 3666 
Scaphites 
Cretaceous, origin and classification: 
Wiedmann, Jost. 3579 
W orthoceras 
Cretaceous, Texas, origin and classification: 
Wiedmann, Jost. 3579 
Ceramic materials 
Geochemistry 
Nepheline syenite: Heier, K. S. 3453 
Changes of level 
Alaska 
Quaternary, Cape Thompson area: Sainsbury, 
C. L. 3636 
California 
Quaternary, Recent marine strata, Seal Beach 
area: Brooks, Sheilagh T. 3725 
Massachusetts 
Quaternary, analyses of post glacial history of 
marine soils: Kenney, T. C. 3790 
Ontario 
Quaternary, analyses of post glacial history of 
marine soils: Kenney, T. C. 3790 
Chemical analysis 
Spectroscopy 
Technique, trace elements in water, direct 
reading procedure: Kopp, John F. 3455 
Chromite 
California 
Humboldt-Trinity-Shasta- Tehama Counties, 
resources: Wells, F.G. 3774 
Chromium 
Isotopes 
Cr-51 in sea water: Cutshall, Norman. 3652 
Clay mineralogy 
Areal studies 
Georgia and South Carolina coastal plains: 
Hinckley, David N. 3667 
New Jersey, soils, sand and silt fraction: 
Tedrow, J.C. F. 3824 
North Carolina, piedmont, saprolite: Leith, € 
J. 3561 
Experimental studies 
Exchange capacity, micas, 
hydronium potassium ions in trioctahedral: 
Phillips, Michael W. 3616 
Gibbsite bayerite-nordstrandite formation: 
Barnhisel, R. 1. 3592 
Solubility, carbonate and non carbonate 
minerals, Versene solutions: Hill, Walter E., 
Jr. 3632 


Mineral descriptions 
Kaolinite: Hinckley, David N. 3667 
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Clays 
Greenland 

Godthab area, low plastic, mineralogy, X-ray 

study: Jensen, Ejnar. 3485 ; 
Ontario 

New Liskeard area, engineering properties 
Townsend, D. L. 3403 

Ottawa area, Leda Clay, properties: 
Crawford, C. B. 3409 

Properties 

Clay water systems, solid liquid interaction: 
Resendiz, D. 3399 

Coefficient of consolidation in laminated: 
Rowe, P. W. 3402 

Deformation, elastic and plastic, on initial 
loading: Mitchell, J. K. 3444 

Shear strength, time dependence: Schmid, W. 
E. 3441 

Shearing, high pressures: Olson, R. E. 3443 

Coal 
lowa 
Resources: Landis, E. R. 3651 
Kentucky 

Broad Bottom quadrangle, resources: Alvord, 
Donald C. 3580 

Isonville quadrangle, resources: Englund, 
Kenneth J. 3738 

Meta quadrangle, resources: Wolcott, Don E 
3741 

Collections 
Fossil 

Kansas, Vertebrata, Niobrara Formation, 
locality records: Bardack, David. 3655 

Mollusca, Canada Geological Survey, catalog 
Bolton, Thomas E. 3431 

Porifera, type specimen catalog, Chicago 
Natural History Museum: Nitecki, 
Matthew H. 3650 

Colorado 
4 real geology 

Boulder area, guidebook for one-day field 
trips, Quaternary phenomena: Internat 
Assoc. Quaternary Research. 3688 

Durango Silverton area, guidebook: Four 
Corners Geological Society. 3423 

Geochemistr) 

Fremont County, carbonatites and thorium 
veins, fetid gas contents: Heinrich, E. 
William. 3631 

Geomorphology 

Boulder County, Niwot Ridge, patterned 
ground: Osburn, William S. 3814 

Boulder Golden area, gravel capped terraces 
Malde, Harold E. 3683 

Laramie Range, east flank, Cretaceous 
Recent development: Moore, Fred E. 3687 

Rocky Mountain National Park, 
cryoplanation, patterned ground: Scott 
Williams, Beatrice Willard. 3681 

Rocky Mountain National Park, upland 
slopes contrasted with glaciated valleys 
Bradley, William C. 3682 

Glac tal geology 

Boulder area, Arapaho Glacier and Arapaho 

Rock Glacier: Waldrop, H. A. 3680 








Ce 


Ce 
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Colorado 
Glacial geology 
Rocky Mountain National Park, Pleistocene 
and Recent glaciation features: Bradley, 
William C. 3682 
Hydrogeology 
Denver area, water resources: McConaghy, 
James A. 3686 
Mineralogy 
San Juan Mts. area, collecting: Glenn, Ross. 
3420 
Sedimentary petrology 
Golden area, soils and parent materials, 
relation to plant ecology: Hadley, Richard 
F. 3685 
Stratigraphy 
Quaternary, Boulder Golden area, 
Pleistocene pediment gravels: Malde, 
Harold E. 3683 
Quaternary, Kassler and Littleton 
quadrangles, sequence east of Front Range: 
Scott, Glenn R. 3684 


Colorado Plateau 
Economic geolog\ 
Petroleum and natural gas, history: Matheny, 
Marvin L. 3422 
Mineralogy 
Agate and garnet collecting: Chipman, E. 
Parker. 3421 
Connate water 
Sedimentary rocks 
Migration and chemical evolution: White, 
Donald E. 3633 
Connecticui 
Geomorphology 
Coast, explanatory description, postglacial 
history: Bloom, Arthur L. 3488 
Conodonts 
Mississippian 
Illinois Indiana Kentucky, Menard 
Formation, Chester fauna: Rexroad, Carl 
B. 3520 
Ordovician 
Alberta, Jasper National Park, Columbia 
Icefields section: Ethington, R. L. 3496 
Maine, Middle, Penobscot County: Sweet, W 
C. 3770 
Manitoba. Deer Island Member of Winnipeg 
Formation: Oberg, Rolland. 3769 
Ontario, Cobourg Formation, upper: Winder, 
C.G. 3768 
Ozarkodina? magnivarians n. sp 
Mississippian, Hlinois Indiana- Kentucky, 
Menard Formation: Rexroad, Carl B. 3520 
Silurian 
Ontario, Niagara gorge, guide to zonation: 
Rexroad. C. R. 3517 
Continental shelf 
Chukchi Sea 
Submarine valley system and stillstands, 
Pleistocene: Creager, Joe S. 3586 
Pacific Ocean 


Geophysical surveys, California, southern, 
gravity: Harrison, J.C. 3419 ‘ 
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Continental shelf 
Pacific Ocean 
Sedimentary petrology, submarine canyon 
sediments, off California: Bouma, A. H. 
3587 
Continental slope 
Atlantic Ocean 
Nova Scotia, submarine canyon sediments: 
Marlow, J. 1. 3585 
Pacific Ocean 
California, San Diego trough, slope stability, 
sediment properties: Inderbitzen, Anton L. 
3536 
Copper 
Geochemistry 
Meteorites, chondritic: Greenland, L. 3480 
Maryland 
Piedmont upland: Heyl, Allen V. 3677 
New Brunswick 
Brunswick Mining and Smelting orebodies: 
Guimond, R. 3524 
Quebec 
Gaspe, distribution, genesis: Robert, J. L. 
3574 
Core 
Origin 
Radioactive heating: Lyttleton. R. A. 3726 
Physical properties 
Diffracted waves: Sacks, S. 3710 
Outer, fluid motion, magnetic field data: 
Vestine. E. H. 3689 
Correlation 
Methods 
Paleomagnetism, Hawaiian lava formations: 
Tarling, D. H. 3522 
Cratering 
Experimental studies 
Nuclear explosions, cf. impact craters: Short, 
Nicholas M. 3450 
Nuclear vs. conventional, earth-pressure 
theory: Vesic, A. S. 3475 
‘retaceous 
1 rizona 
Adobe Canyon. Upper sequence, faunal 
assemblage: Miller. Halsey W. 3614 
General 
Cephalopoda, Scaphites and Worthoceras, 
origin and classification: Wiedmann, Jost. 
3579 


~ 


Mexico 
Puebla, Petlalcingo Santa Cruz area, 
stratigraphy: Perez Ibarguengoitia, 
J.M. 3715 
Montana 
Cedar Creek anticline, Pierre Shale: Bishop, 
Gale A. 3813 
Pisces 
Chirocentridae, evolution: Bardack, David. 
3721 
South Dakota 
Dakota Formation, revision: Schoon, Robert 
A. 3783 
Texas 
Karnes County, northwestern, Lower, 
stratigraphy: Tucker, Delos R. 3547 








Cretaceous 
Utah 
Southern, Tropic Shale, Cephalopoda, 
Mammites zone: Lawrence, John C. 3666 
Crinoidea 
Hypselocrinus campanulus n. sp. 
Mississippian, Kentucky, Glen Dean 
Limestone: Horowitz, Alan S. 3510 
Mississippian 
Indiana-Kentucky, Glen Dean Limestone: 
Horowitz, Alan S. 3510 
Pterotocrinus 
Mississippian, Indiana~Kentucky, Glen Dean 
Limestone: Horowitz, Alan S. 3510 
Zeacrinites 
Mississippian, Indiana, Glen Dean Limestone: 
Horowitz, Alan S. 3510 
Crust 
Deformation 
Recent, deduction from repeat triangulation 
surveys: Frank, F.C. 3779 
Evolution 
United States, superprovinces, geophysical 
studies: Pakiser, L. C. 3486 
Lake Superior region 
Seismic survey: Smith, T. Jefferson. 3711 
Structure 
Seismic wave data, Lake Superior Experiment 
1963: Berry, M. J. 3808 
Tectonic contrast with Moon: Dietz, Robert 
S. 3451 
United States, superprovinces, geophysical 
studies: Pakiser, L. C. 3486 
Cryptoexplosion structures 
Canada 
Brent crater and other circular features, 
meteoritic impact origin: Dence, M. R. 
3395 
Precambrian Shield, origin by endogenetic 
process: Currie, K. L. 3396 
Identification 


Meteoritic and volcanic criteria: Beals, C. S$ 


3499 
Missouri 
Crooked Creek stiucture, meteoritic origin: 
Hendriks, H. E. 3507 
Southern, guidebook: Geological Society of 
America. 3508 
Tennessee 
Wells Creek Basin and alined diatremes, cf. 
Ries and Vredefort structures: Bucher, 
Walter H. 3404 
Texas 
Sierra Madera, theories of origin: Lowman, 
Paul D., Jr. 3392 
Crystal chemistry 
Feldspars 
Bonding: Appleman, Daniel E. 3466 
Fe-Mn orthophosphate hydrates 
Bonding, classification: Moore, Paul Brian. 


3668 
Classification by octahedral linkages: Moore, 
PB. 3470 
Garnet 


Bonding. synthetic pyrope: Gibbs, G. V. 3469 
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Crystal structure 
Fe-Mn orthophosphate hydrates 
Classification by octahedral linkages: Moore, 
P. B. 3470 
Krausite 
California, Borate district, Calico Hills: 
Graeber, Edward J. 3669 
Laueite 
New Hampshire, North Groton, Palermo No. 
1 quarry: Moore, Paul Brian. 3668 


Meneghinite 

Role of Cu: Hellner, Erwin. 3562 
Pyrope 

Synthetic: Gibbs, G. V. 3469 
Reedmergnerite 


Relation to feldspar crystal chemistry: 
Appleman, Daniel E. 3466 
Deformation 
Dunite 
Shear strength, experimental: Riecker, R. E. 
3659 
Elastic strain 
Earth, deduction from repeat triangulation 
surveys: Frank, F.C. 3779 
Granodiorite 
Shock pressure effects, nuclear explosion: 
Short, Nicholas M. 3708 
Devonian 
Michigan 
Ostracoda, Bufina and Euglyphella: Peterson, 
R. M. 3767 
New York 
Ostracoda, Bufina and Euglyphella: Peterson, 
R. M. 3767 
Ohio 
Ostracoda, Bufina and Euglyphella: Peterson, 
R. M. 3767 
Ontario 
Ostracoda, Bufina and Euglyphella: Peterson, 
R. M. 3767 
Quebec 
Mount Hog’s Back map-area, stratigraphy: 
Robert, Jean-Louis. 3642 
Diagenesis 
Cone-in-cone 
Morphologic comparison with shatter cones: 
Amstutz, G. C. 3407 
Sedimentary rocks 
Saline waters, migration and chemical 
evolution: White, Donald E. 3633 
Differential thermal analysis 
Coalingite 
California, New Idria, new mineral: 
Mumpton, F. A. 3663 
System CaO-CO.-H20 
Comparison with quenching results: Wyllie, P. 
J. 3473 
Dikes 
Greenland 
Nunarssuit area, Eqalogarfia layered dike: 
Pulvertaft, T.C. R. 3662 
Utah 
Marysvale district, aplite, glass facies: El- 
Mahdy, Omar R. 3478 
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District of Columbia 
Geophysical surveys 
Radioactivity, airborne: Neuschel, Sherman 
K. 3809 
Maps 
Radioactivity: Neuschel, Sherman K. 3809 
Drainage changes 
Alberta 
Southwestern, preglacial systems: Geiger, K. 
W. 3542 
Ohio 
Hocking River, Pleistocene: Baker, Jack. 3489 
Drainage patterns 
Theory 
Law of stream numbers: Shreve, Ronald L. 
3816 
Earth 
Interior 
Core, outer, fluid motion, magnetic field data: 
Vestine, E. H. 3689 
Defluidization, extrapolation to Moon: 
Green, Jack. 3448 
Physical properties 
Tectonic contrast with Moon: Dietz, Robert 
S. 3451 
Earthquakes 
Alaska 
March 28, 1964, free oscillations: Smith, 
Stewart W. 3707 
Arctic 
Fault-plane solutions, tectonic interpretation: 
Scheidegger, Adrian Eugen. 3794 
California 
Southern, patterns, history and computer 
study: Engineering and Science. 3432 
Effects 
Tsunami, focusing by bottom topography, 
California 1964: Roberts, James A. 3532 
Energy 


Waves from propagating fault: Haskell, N. A. 


3793 
Epicenters 
T-phase sources, Pacific region: Johnson, 
Rockne H. 3778 
T-phases, strength correlated with earthquake 
magnitude, source solution: Johnson, 
Rockne H. 3812 
Magnitude 
Stability in sequences: Lomnitz, C. 3777 
Mechanism 
Phase transitions, mantle: Walker, C. T. 3670 
Prediction 
Possibilities: Oliver, Jack. 3658 
Seismicity 
North America, boundaries of geologic 
provinces: Kanasewich, E. R. 3472 
United States 
1963: VonHake, Carl A. 3649 
Echinodermata 
Hemicystites pleiadae n. sp. 
Ordovician, Quebec, Vaureal Formation: 
Sinclair, G. Winston. 3503 
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Ecology 
Colorado 
Alpine, Boulder County, Niwot Ridge, 
tundra: Osburn, William S. 3814 
Alpine, Rocky Mountain National Park, 
tundra: Scott- Williams, Beatrice 
Willard. 3681 
Terrestrial, Golden area, soils, climate and 
plants: Hadley, Richard F. 3685 
Invertebrata 
Marine, relation to sediments off Oregon: 
Carey, Andrew G., Jr. 3418 
Pelecypoda 
Marine, salinity-aragonite relation, Mytilus 
shells: Dodd, J. Robert. 3819 
Marine, salinity-aragonite relation, Mytilus 
shells: Eisma, D. 3820 
Education 
General 
Map interpretation, geclogic-map portfolio: 
Currier, Louis W. 3490 
Materials, popular reference book, life on and 
beyond Earth: Moffat, Samuel. 3591 
Electrical surveys 
California 
French Gulch quadrangle, Iron Mtn. mine, 
resistivity and natural—potential: Sandberg, 
C. H. 3430 
Manitoba 
Nelson River area, permafrost depth: Bush, 
B. O. 3434 
Engineering geology 
Clays 
Deformation, elastic and plastic, on initial 
loading: Mitchell, J. K. 3444 
Horizontal coefficiemt of consolidation: Rowe, 
P. W. 3402 
Ontario, New Liskeard area, pore pressure 
effects: Townsend, D. L. 3403 
Ontario, Ottawa area, Leda Clay, shear tests: 
Crawford, C. B. 3409 
Properties, clay-water systems, solid-liquid 
interaction: Resendiz, D. 3399 
Shear strength, time dependence: Schmid, W. 
E. 3441 
Shearing properties, high pressures: Olson, R. 
E. 3443 
vams 
British Columbia, Mica Creek, glacial till, 
shear strength: Insley, A. E. 3401 
Land subsidence 
Granular soils, water absorption and loading 
factors: Rethati, L. 3461 
Landslides 
Dynamic computation of development: 
Pietkowski, R. 3476 
Mechanism of catastrophic rock falls: Kent, 
P. E. 3817 
Materials, properties 
Mining sites, importance in development: 
Nelson, A. 3761 
Muskeg: Adams, J. I. 3414 
Muskeg, consolidation rate: Wilson, N. E. 
3439 
Sand, dry, elasticity: Makhlouf, H. M. 3446 
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Engineering geology 
Materials, properties 
Soils, coarse-grained: Pellegrino, A. 3460 
Permafrost 
Discontinuous zone, site investigation: 
Johnston, G. H. 3433 
Rock mechanics 
Dunite, serpentinized, weakening by 
dehydration: Riecker, R. E. 3659 
Soils 
Clay, underconsolidated, pore pressure and 
strength: Denissov, N. Ya. 3411 
Consolidation tests, pore. water pressure, 
measuring system effect: Perloff, W. H. 
3442 
Loess, compressibility, structure disturbance 
by sampling: Varga, L. 3440 
Pore-pressure measurement, telemetric: 
Leussink, H. 3447 
Properties, sample preparation: Brasher, B. R. 
3829 
Shear strength, torsional field tests: 
Helenelund, K. V. 3410 
Shearing, saturation and stratification effects: 
Havlicek, J. 340 
South Dakota, shear structure genesis: White, 
E. M. 3807 
Stress-strain-time studies, triaxial and 
seismic: Bamert, E. 3412 
Thickness, sonic technique for bedrock 
surface: Lundstrom, R. 3413 
Water content, estimation technique: Young, 
K.K. 3828 
Textbooks 
Laboratory manual, introductory: Brownlow, 
Arthur H. 3514 
Waste disposal 
Florida, northwestern, injection into deep 
limestone: Barraclough, J. T. 3657 
Radioactive liquids, deep sedimentary basins: 
Drescher, William J. 360 
Erosion 
Colorado 
Laramie Range, east flank, Cretaceous 
Recent stages: Moore, Fred E. 3687 
Wyoming 
Laramie Range, east flank, Cretaceous 
Recent stages: Moore, Fred E. 3687 
Erosion surfaces 
Alaska 
Cape Thompson area, marine-cut platform, 
age: Sainsbury, C. L. 3636 
Colorado 
Rocky Mountain National Park, upland 
slopes: Bradley, William C. 3682 
Evaporites 
California 
Deep Springs Lake, geochemistry: Jones, Blair 
F. 3429 
Evolution 
Concepts 
Organization levels, origin of higher, 
evolutionary continuum: Schaeffer, Bobb 
3810 
Perspectives: Francoeur, Robert T. 3733 
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Evolution 
Mammalia 
Ursus, Quaternary: Hecht, Max K. 3737 
Pisces 
Chirocentridae, Jurassic- Cretaceous: 
Bardack, David. 3721 
Organization levels, ecological factors in 
origin of higher: VonWahlert, Gerd. 373} 
Paired fins and skull bones: Devillers, 
Charles. 3775 
Processes 
Microevolution, levels of higher organization, 
symposium: Olson, Everett C. 3735 
Popular account, science education, research 
Moffat, Samuel. 3591 
Vertebrata 
Organization levels, adaptive mechanisms in 
origin of higher: Bock, Walter J. 3732 
Organization levels, ecological factors in 
origin of higher: VonWahlert, Gerd. 3731 
Organization levels, morphogenesis of higher 
Devillers, Charles. 3775 
Organization levels, natural selection in origin 
of higher: Hecht, Max K. 3737 
Explosion phenomena 
Experimental studies 
Crater formation, earth. pressure theory: 
Vesic, A. S. 3475 
Processes 
Ancient craters, meteoritic and volcanic 
hypotheses: Beals, C. S. 3499 
Endogenetic craters, Canadian Shield, 
uparching and collapse: Currie, K. L. 3396 
Products 
Astroblemes, shock criteria, relation to lunar 
craters: Dietz, Robert S. 350 
Craters, Canada, Brent crater and other 
circular features: Dence, M. R. 3395 
Craters, nuclear cf. impact: Short, Nicholas 
M. 3450 
Shatter cones, Missouri, Decaturville cf 
Crooked Creek: Amstutz, G. C. 3407 
Shatter cones, volcanic origin, New Mexico, 
Cerro Colorado: Elston, Wolfgang E. 3496 
Faults 
Normal 
Potential void concept: Tucker, Delos R. 3547 


Utah, Wasatch Range, southern: Black, B 
Allen. 3494 
Overthrust 
Utah, Nebo overthrust: Black, B. A. 3479 
Utah, Wasatch Range, southern: Black, B 


Allen. 3494 
Utah, Wasatch Range, southern: Brady, 
Michael J. 3493 
Patterns 
Missouri, polygonal, analysis: Amstutz, G. C 
3459 
Feldspar 
Illinois 
Resources in sand, iron content: Hunter, 
Ralph E. 3630 
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Florida 
Engineering geology 
Waste disposal, northwestern: Barraclough, J. 
T. 3657 
Hydrogeology 
Northwestern, waste disposal into deep 
limestone: Barraclough, J. T. 36w7 
Fluid inclusions 
Carbonate ore 
Calcite, solution and deposition, 
hydrothermal, theory: Holland, H. D. 3582 
Folds 
Experimental studies 
Orientation of axial plane, measurement 
technique for minor: Schryver, K. 3818 
Major 
Quebec, Mt. Hog’s Back area, Gaspe: Robert, 
Jean-Louis. 3642 
Overturned 
Utah, Nebo anticline: Black, B. Allen. 3494 
Foraminifera 
Fusulinidae 
Permian, California, McCloud Limestone and 
Nosoni Formation: Skinner, John W. 3773 
Tertiary 
Jamaica, Miocene-Pliocene, planktonic, 
correlation with Venezuela and Java: Bolli, 
Hans M. 354w 
Fractures 
Experimental studies 
Dunite, serpentinized: Riecker, R. E. 3659 
Gas, natural 
Colorado Plateau 
History: Matheny, Marvin L. 3422 
Genesis 
Carbon dioxide, subsurface occurrence, 
organic and inorganic theories: Farmer, R. 
E. 3618 
Migration and segregation, mechanisms, 
chemical changes: Silverman, S. R. 3603 
Isotopes 
Xenon, spontaneous fission of U-238, ratio to 
atmospheric and helium: Wasserburg, G. J. 
3610 
Kentucky 
Broad Bottom quadrangle, resources: Alvord, 
Donald C. 3580 
Casey County, structures and exploration: 
Jillson, Willard Rouse. 3720 
East-central, St. Peter Sandstone: Jillson, 
Willard Rouse. 3438 
Guthrie quadrangle, resources: Klemic, 
Harry. 3743 
Meta quadrangle, resources: Wolcott, Don E. 
3741 
New Mexico 
Delaware basin, deep condensate zones: 
Holmquest, Harold J. 3608 
Southeastern, Delaware Mtn. Formation, trap 
and migration controls: Grauten, William 
F. 3601 
Texas 
Delaware-Val Verde basins, deep condensate 
zones: Holmquest, Harold J. 3608 
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Gas, natural 
United States 
Southwestern, Paleozoic structural elements, 
effect on accumulation: Gibson, George R. 
3605 
Gems 
Garnet 
Arizona, Garnet Ridge and Buell Park 
localities, pyrope: Chipman, E. Parker. 
3421 
General 
Practice 
Future scope: Suter, H. H. 3627 
Textbooks 
Laboratory manual, geologic-map portfolio: 
Currier, Louis W. 3490 
Statistical models: Krumbein, W. C. 3424 
United States Geological Survey 
Research 1965, summary: U.S. Geological 
Survey. 3759 
Geochemical prospecting 
Soil 
Water, ceramic point sampling technique for 
analysis: Shimshi, Daniel. 3826 
Geochemical surveys 
Alaska 
Metals, stream sediments, Chatanika—Circle 
Hot Springs area: Burand, W. M. 3611 
Metals, stream sediments, north of 
Anchorage: Jasper, M. W. 3634 
British Columbia 
Soil and vegetation, base metals, Copper 
Mtn., Helen Gardner, Sullivan deposits: 
Warren, H. V. 3797 
Quebec 
Cu, Pb, Zn, Mo, stream sediments, Silicates 
Lake map-area: Clarke, P. J. 3643 
Cu, Pb, Zn, Mo, stream sediments, Tetepisca 
Lake map-area: Murtaugh, J.C. 3718 
Cu, Zn, Pb, Mo, Ni, stream sediments, 
Tchitogama Lake map-area: Philpotts, A. 
R. 3646 
Cu, Zn, Pb, Mo, stream sediments, Baie—des- 
Moutons map~area: Davies, Raymond. 
3640 
Metallic elements, river sediments, Otelnuk 
Lake map-area: Dimroth, Erich. 3543 
Utah 
Sr-Ca-Mg, Twin Creek Limestone, Thistle 
area: Bordine, Burton W. 3492 
Geochemistry 
Hydrothermal solutions 
Calcite solution and deposition: Holland, H. 
D. 3582 
Mineral deposits 
Genesis, high-temperature, thermochemical 
study, stability diagrams: Krauskopf, K. B. 
3577 
Ore-forming fluids 
Manganese and strontium, coprecipitation 
with calcite: Bodine, M. W., Jr. 3552 
Processes 
lon exchange, sedimentary pore fluids: White, 
Donald E. 3633 
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Geological exploration 
General 
Contour maps, trend-surface analysis: 
Merriam, Daniel F. 3706 
Geomorphology 
Coastal 
Explanatory—descriptive scheme: Bloom, 
Arthur L. 3488 
Methods 
Statistical, law of stream numbers in network: 
Shreve, Ronald L. 3816 
Geophysical surveys 
Northwest Territories 
Ellesmere Island, geomagnetic anomalies and 
upper mantle temperatures: Whitham, K. 
3787 
Geophysics 
Methods 
Bedrock surface indicator, sonic: Lundstrom, 
R. 3413 
General, applicability and potential for 
mineral exploration: Seigel, H. O. 3799 
Geothermal gradient 
Heat flow 
Arctic Ocean, Canada Basin-Alpha Rise 
boundary: Lachenbruch, Arthur H. 
3811 
Glacial features 
Drumlins 
Formation: Smalley, I. J. 3653 
Moraines. 
Indiana, central, Crawfordsville and 
Knightstown: Wayne, William J. 3519 
Glacial geology 
Alberta 
Cypress Hills map-—area: Westgate, J. A. 3648 
Colorado 
Rocky Mountain National Park, Pleistocene 
and Recent glaciation features: Bradley, 
William C. 3682 
Great Lakes region 
Lakes Michigan, Huron-Erie basins, 
correlation of stages: Bretz, J Harlen. 3802 
Lakes Michigan, Huron-Erie basins, 
correlation of stages: Hough, Jack L. 3801 
Northwest Territories 
Slave River and Redstone River map-areas: 
Craig, B. G. 3482 
Ohio. 
Hocking River valley, drainage changes: 
Baker, Jack. 3489 
Quebec 
Coaticook Valley: Thornes, John. 3538 
Whitegull Lake area, deglaciation features: 
Peterson, James A. 3537 
South Dakota 
Southeastern, Illinoian drift: Steece, Fred V. 
3782 
Glacial lakes 
Great Lakes region 
Lakes Michigan, Huron-Erie, correlation of 
stages: Bretz, J Harlen. 3802 
Lakes Michigan, Huron-Erie, correlation of 
stages: Hough, Jack L. 3801 
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Glacial lakes 
Northwest Territories 
Lake McConnell: Craig, B. G. 3482 
Quebec 
Coaticook Valley, proglacial: Thornes, John. 
3538 
Whitegull Lake area, proglacial: Peterson, 
James A. 3537 
Glaciation 
General 
Effect on periglacial features: Hamelin, Louis- 
Edmond. 3539 
Glaciers 
Colorado 
Arapaho Glacier and Arapaho Rock Glacier, 
accumulation and movement: Waldrop, H. 
A. 3680 
Ice 
Movement, Yukon, Kaskawulsh Glacier, 
strain rates and stresses: Holdsworth, 
Gerald. 3635 
Yukon 
Kaskawulsh Glacier, transverse crevasses, 
formation analysis: Holdsworth, Gerald. 
3635 
Gold 
Ontario 
Midlothian mine, occurrence: Guimond, R. 
3525 
Graptolithina 
Climacograptus hastatus 
Texas-Idaho-Nevada, Ordovician, Late: 
Berry, W. B. N. 3771 
Gravity exploration 
Interpretation 
Surface-ship gravimeter data: Harrison, J. C. 
3419 
Methods 
Shipborne, control network by surface: 
Worzel, J. Lamar. 3623 
Gravity surveys 
Atlantic Ocean 
1936-1959, pendulum measurements on 
submarine: Worzel, J. Lamar. 3623 
Continental shelf 
California, southern, shelf structure: 
Harrison, J.C. 3419 
Pacific Ocean 
1936-1959, pendulum measurements on 
submarine: Worzel, J. Lamar. 3623 
United States 
Crust and upper mantle studies: Pakiser, L. 
C. 3486 
Great Lakes region 
Glacial geology 
Correlation of glacial lake stages: Bretz, J 
Harlen. 3802 
Correlation of glacial lake stages: Hough, 
Jack L. 3801 
Greenland 
Maps 
Geologic, Narssarssuaq area: Walton, B. J. 
3465 
Geologic, Nunarssuit area, Eqalogarfia 
layered dike: Pulvertaft, T. C. R. 3662 











Greenland 
Mineralogy 


Plagioclase, zoned, Eqaloqarfia layered dike: 


Pulvertaft, T.C. R. 3662 
Ralstonite, Ivigtut: Pauly, Hans. 3467 
Petrology 
Kinalik area, layered aplite-pegmatite sheets: 
Windley, B. 3484 
Narssarssuaq area, appinitic rock suite: 
Walton, B. J. 3465 
Nunarssuit area, Eqaloqarfia layered dike: 
Pulvertaft, T. C. R. 3662 
Sedimentary petrology 
Godthab area, low-plastic clay, mineralogy: 
Jensen, Ejnar. 3485 
Structural geology 
Narssarssuaq area, Sanerutian plutonic 
episode, phase of Ketilidian orogeny: 
Walton, B. J. 3465 
Ground water 


Alabama 
Resources, Lawrence County: Harris, Wiley 
F., Jr. 3625 
Arizona 


Resources, Avra and Altar Valleys: White, 
Natalie D. 3765 
Arkansas 
Discharge, relation to low-flow characteristics 
of streams: Speer, Paul R. 3757 
Resources, Arkansas River valley: Tanaka, 
Harry H. 3753 
California 
Resources, San Joaquin County, quality 
control: California Dept. Water 
Resources. 3541 
Colorado 
Resources, Denver area: McConaghy, James 
A. 3686 
Kentucky 
Resources and quality, Ohio River valley: 
Gallaher, John T. 3571 
Missouri 
Discharge, relation to low-flow characteristics 
of streams: Speer, Paul R. 3757 
New Mexico 
Movement, southeastern oil fields, 
potentiometric surface: McNeal, Robert P. 
3602 
Recharge and depletion: Theis, Charles V. 
3609 
Oklahoma 
Resources, Arkansas River valley: Tanaka, 
Harry H. 3753 
Ontario 
Levels, 1957: Ontario Water Resources 
Commission. 3723 


Oregon 
Levels, 1965: Sceva, Jack E. 3766 
Texas 
Recharge and depletion: Theis, Charles V. 
3609 


Resources, and quality, Gaines County: 
Rettman, P. L. 3763 
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Gypsum 
Geochemistry 
Soil analysis, methods: Lagerwerff, J. V. 3512 
Hawaii 
Geomorphology 
Kilauea area, impact scars from volcanic 
bombs, cf. lunar craters: Green, Jack. 3405 
Paleomagnetism 
Cenozoic, igneous rocks, correlation between 
islands: Tarling, D. H. 3522 
History 
Pennsylvania 
Geologic investigations and Geological 
Survey: Willard, Bradford. 3596 
Surveys 
Texas, State government: Flawn, Peter T. 
3656 
Hydrogeology 
Genesis 
Sedimentary pore fluids: White, Donald E. 
3633 
Geochemistry 
Sedimentary pore fluids: White, Donald E. 
3633 
Practice 
Map design: Warman, J. C. 3654 
Resource development 
Current and future: Piper, A. M. 3588 
Waste disposal 
Radioactive liquids, deep sedimentary basins: 
Drescher, William J. 3600 
Idaho 
Paleontology 
Graptolithina, Ordovician, Late, 
Climacograptus hastatus: Berry, W. B. N. 
3771 
Petrology 
Lemhi County, carbonate vein—dikes, 
strontium isotope ratios: Powell, J. L..3564 


Igneous rocks 


Aplite-pegmatite 
Petrology, layered sheets, Greenland: 
Windley, B. 3484 
Appinitic 
Petrology, Greenland, Narssarssuaq area: 
Walton, B. J. 3465 
Basalt 
Alteration, North Carolina, Orange County, 
weathering: Allen, E. P. 3617 
Inclusions, olivine-bearing, analyses: Carter, 
James L. 3570 
Carbonate vein-dikes 
Origin, strontium isotope ratios: Powell, J. L. 
3564 
Carbonatites 
Geochemistry, fetid gas content, Colorado: 
Heinrich, E. William. 3631 
Textures of calcite-dolomite: vanderVeen, 
Adiaan H. 3530 
Classification 
Standards for lunar research, Oregon and 
California sources: Green, Jack. 3394 
Granite 
Petrology, Greenland, Narssarssuaq area: 
Walton, B. J. 3465 
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Igneous rocks 
Granitic 
Weathering, chemistry and mineralogy: 
Harriss, Robert C. 3569 
Melting 
Dunite and gabbro, time and temperature 
dependence: Azmon, Emanuel. 3449 
Nepheline syenite 
Geochemistry, Ontario, Blue Mtn., compared 
with Stjernoy, Norway: Heier, K. S. 3453 
Rhyolite 
Petrology, New Mexico, Mogollon Plateau, 
ash flows: Elston, Wolfgang E. 3415 
Volcanics 
Paleomagnetism, Hawaiian lava formations: 
Tarling, D. H. 3522 
Physical properties, porosity, lapilli tuff, 
Nevada: Manger, G. Edward. 3754 
Weathering 
Solar iradiation, experimental, photometric 
effects, cf. Moon: Hapke, Bruce. 3452 
Illinois 
Economic geology 
Feldspar, Pleistocene sands, iron content, 
separation methods: Hunter, Ralph E. 3630 
Mineral resources, southeast Mo.-Ill.-Ky. 
district: Heyl, A. V. 3756 
Maps 
Geologic, St. Louis quadrangle: Heyl, A. V. 
3756 
Mineralogy 
Feldspar, Pleistocene sand grains, iron 
bearing inclusions: Hunter, Ralph E. 3630 
Paleontology 
Conodonts, Mississippian, Menard 
Formation, southern: Rexroad, Carl B, 
3520 
Sedimentary petrology 
McHenry County, glacial drift, drill-hole 
data: Lund, Charles R. 3w0 
Southeastern, loess, composition: 
Fehrenbacher, J. B. 3676 
Stratigraphy 
Quaternary, Farmdale, Peorian, Loveland 
loess, southeastern: Fehrenbacher, J. B. 
3513 
Structural geology 
Southeast Mo.-Ill.-Ky. mineral district, 
regional: Heyl, A. V. 3756 
Inclusions 
Meteorites 
Odessa, polymineralic composition: Marshall, 
Royal R. 3716 
Sand grains 
Illinois, Pleistocene deposits, iron in feldspar 
grains: Hunter, Ralph E. 3630 
Indiana 
Glacial geology 
Central, Crawfordsville and Knightstown 
Moraines: Wayne, William J. 3519 
Paleontology 
Arthozoa, Mississippian, west-central, index 
fossils: Bieber, C. L. 3557 
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Indiana 
Paleontology 
Conodonts, Mississippian, Menard 
Formation, Siberia area: Rexroad, Carl B. 
3520 
Crinoidea, Mississippian, Glen Dean 
Limestone: Horowitz, Alan S. 3510 
Sedimentary petrology 
Southwestern, loess composition: 
Fehrenbacher, J. B. 3676 
Stratigraphy 
Mississippian, Menard Formation, Siberia 
Limestone Member, southern: Rexroad, 
Carl B. 3520 
Mississippian, Muldraugh Formation and 
Sanders Group, redefined: Smith, Ned M. 
3518 
Quaternary, Farmdale, Peorian, Loveland 
loess, southwestern: Fehrenbacher, J. B. 
3513 
Structural geology 
West-central, mapping, Mississippian coral as 
guide: Bieber, C. L. 3557 
Intrusions 
Lopoliths 
Petrology, differentiation, iron-enrichment 
criterion: Elston, Wolfgang E. 3415 
Structure 
Arizona, Meteor Crater area, buried tabular 
body: Brereton, Roy G. 3408 
Invertebrata 
Quaternary 
Oregon, coast, Recent offshore fauna, relation 
to sediments: Carey, Andrew G., Jr. 3418 
lowa 
Economic geology 
Coal, resources: Landis, E. R. 3651 
Maps 
Mineral resources, coal: Landis, E. R. 3651 
Stratigraphy 
Pennsylvanian and Cretaceous: VanEck, 
Orville. 3660 
Iron 
Canada 
Types of iron-formation; Gross, G. A. 3573 
Newfoundland 
Wabana deposit, occurrence: Coughlan, W. 
K. 3576 
Ontario 
Adams mine, reserves and occurrence: Dubuc, 
FP. 3375 
South Dakota 
Resources, production: Harrer, C. M. 3568 
Isotopes 
Carbon 
Carbonates, biogenic: Cheney, E. S. 3464 
Mollusk shells, marginal marine, relation to 
temperature: Keith, M. L. 3584 
Chromium 
Sea water, analysis: Cutshall, Norman. 3652 
Fractionation 
Oxygen and carbon in metamorphic calcite 
and dolomite: Schwarcz, H. P. 3800 
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INDEX 
Isotopes 
Magnesium 
Ratios in 60 natural samples: Catanzaro, E. 
J. 3705 
Oxygen 


Fractionation, carbonate systems: O'Neil, 
James R. 3722 
Mollusk shells, marginal marine, relation to 
temperature: Keith, M. L. 3584 
0-18/0- 16 ratios in carbonates: Sharma, 
Taleshwar. 3481 
Potassium 
Meteorites, distribution, terrestrial material 
compared: Burnett, D. S. 3709 
Strontium 
Carbonate vein-dikes, relation to 
carbonatites: Powell, J. L. 3564 
Xenon 
Natural gases, spontaneous fission, ratio to 
atmospheric and helium: Wasserburg, G. J. 
3610 
Jamaica 
Paleontology 
Foraminifera, Miocene-Pliocene, planktonic, 
correlation with Venezuela and Java: Bolli, 
Hans M. 3545 
Stratigraphy 
Tertiary, Miocene-Pliocene zonation: Bolli, 
Hans M. 3545 
Jurassic 
Mexico 
Puebla, Petlalcingo area, Upper, fauna: 
Alencaster de Cserna, Gloria. 3712 
Puebla, Petlalcingo-Santa Cruz area, 
stratigraphy: Perez-Ibarguengoitia, 
J.M. 3715 
Pisces 
Chirocentridae, evolution: Bardack, David. 
3721 
Utah 
Thistle area, Twin Creek Limestone, facies: 
Bullock, Ladell R. 3495 
Thistle area, Twin Creek Limestone, 
geochemistry and paleoecology: Bordine, 
Burton W. 3492 
Wasatch Range, southern: Black, B. Allen. 
3494 
Kansas 
Geomorphology 
Erosion, stream sediments, source areas and 
yield: Collins, Dannie L. 3661 
Paleontology 
Vertebrata, Cretaceous, Niobrara Formation, 
collections, locality records: Bardack, 
David. 3655 
Kentucky 
4 real geology 
Casey County: Jillson, Willard Rouse. 3720 
Economic geology 
Coal and other mineral resources, Isonville 
quadrangle: Englund, Kenneth J. 
3738 
Coal, natural gas, and other resources, Meta 
quadrangle: Wolcott, Don E. 3741 





Kentucky 
Economic geology 
Coal, natural gas, Broad Bottom quadrangle: 


Alvord, Donald C. 3580 
Mineral resources, Birmingham Point 
quadrangle: Fox, Kenneth F., Jr. 
3739 
Mineral resources, Dalton quadrangle: 
Palmer, James E. 3803 
Mineral resources, Hamlin and Paris Landing 
quadrangles: Blade, Lawrence V. 3742 
Mineral resources, Providence quadrangle: 
Kehn, Thomas M. 3740 
Mineral resources, southeast Mo.-Ill.-Ky 
district: Heyl, A. V. 3756 
Natural gas, east-central, St. Peter 
Sandstone: Jillson, Willard Rouse. 3438 
Natural gas, Guthrie quadrangle: K lemic, 
Harry. 3743 
Sandstone and gravel, Head of Grassy 
quadrangle: Morris, Robert H. 3713 
Hydrogeology 
Ohio River valley, alluvial aquifer: Gallaher, 
John T. 3571 
Maps 
Geologic, Birmingham Point quadrangle: 
Fox, Kenneth F., Jr. 3739 
Geologic, Broad Bottom quadrangle: Alvord, 
Donald C. 3580 
Geologic, Dalton quadrangle: Palmer, James 
E. 3803 
Geologic, Guthrie quadrangle: Klemic, Harry. 
3743 
Geologic, Hamlin and Paris Landing 
quadrangles: Blade, Lawrence V. 
3742 
Geologic, Head of Grassy quadrangle: 
Morris, Robert H. 3713 
Geologic, Isonville quadrangle: Englund, 
Kenneth J. 3738 
Geologic, Meta quadrangle: Wolcott, Don E. 
3741 
Geologic, Paducah quadrangle: Heyl, A. V. 
3756 
Geologic, Providence quadrangle: Kehn; 
Thomas M. 3740 
Paleontology 
Conodonts, Mississippian, Menard 
Formation, western, extended range: 
Rexroad, Carl B. 3520 
Crinoidea, Mississippian, Glen Dean 
Limestone: Horowitz, Alan S. 3510 
Stratigraphy 
Birmingham Point quadrangle, sections: Fox, 
Kenneth F., Jr. 3739 
Broad Bottom quadrangle, section: Alvord, 
Donald C. 3580 
Carboniferous, Isonville quadrangle, sections: 
Englund, Kenneth J. 3738 
Dalton quadrangle, section: Palmer, James E. 
3803 
Hamlin and Paris Landing quadrangles, 
section: Blade, Lawrence V. 3742 
Head of Grassy quadrangle, section: Morris, 
Robert H. 3713 
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Kentucky 
Stratigraphy 
Mississippian, Guthrie quadrangle, section: 
Klemic, Harry. 3743 
Ordovician, Lexington Limestone, revision: 
Black, Douglas F. B. 3550 
Ordovician, St. Peter Sandstone, east-central: 
Jillson, Willard Rouse. 3438 
Pennsylvanian, Meta quadrangle, section: 
Wolcott, Don E. 3741 
Providence quadrangle, section: Kehn, 
Thomas M. 3740 
Structural geology 
Southeast Mo.-Ill.-Ky. mineral district, 
regional: Heyl, A. V. 3756 
Labrador 
General 
Exploration, A. P. Low: Caron, Fabien. 3540 
Lake Superior region 
Geophysical surveys 
Lake Superior, crustal studies, seismic: Smith, 
T. Jefferson. 3711 
Lake Superior seismic experiment, 1963: 
Berry, M. J. 3808 
Landslides 
Mechanism 
Air fluidization, catastrophic rock falls: Kent, 
P.E. 3817 
Dynamic computation of development: 
Pietkowski, R. 3476 
Laterites 
California 
Morphology, cf. other parts of world: 
Harradine, Frank. 3827 
Lead 
New Brunswick 
Brunswick Mining and Smelting orebodies: 
Guimond, R. 3524 
Tennessee 
Greene County, Mosheim and Johnson 
anticlines: Brokaw, Arnold L. 3755 
Limestone 
Missouri 
Kansas City area, resources: Gentile, Richard 
J. 3505 
Lineation 
Tectonic 
Cryptoexplosion structures, Tennessee, 
relation to tectonic axis: Bucher, Walter H. 
3404 
Loess 
Engineering properties 
Compressibility, structure disturbance by 
sampling: Varga, L. 3440 
Illinois 
Southeastern, composition: Fehrenbacher, J. 
B. 3676 
Southeastern, thickness and distribution: 
Fehrenbacher, J. B. 3513 
Indiana 
Southwestern, composition: Fehrenbacher, J. 
B. 3676 
Southwestern, thickness and distribution: 
Fehrenbacher, J. B. 3513 
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Magmas 
Differentiation 
Basalt, inclusions, olivine—bearing: Carter, 
James L. 3570 
Greenland, Kinalik area, aplite-pegmatite 
layered sheets: Windley, B. 3484 
Magnetic exploration 
Anomalies 
Crustal, separation from Earth's main field: 
Heirtzler, J. R. 3691 
Regional, smoothing for local effects on long 
profile: Alldredge, L. R. 3690 
Interpretation 
Long profiles, airborne, depth to source: 
Whitham, Kenneth. 3693 
Magnetic field, Earth 
Dynamo model 
Hydromagnetic version, field reversals and 
polar wandering: Inglis, David R. 3789 
Secular variation 
North America, 600-1500 A.D., 
archaeomagnetism: Watanabe, N. 


370 
Total force 
Intensity, Mexico, A. D. 50-1500: Nagata, 
Takesi. 3701 


Intensity, U.S., southwestern, A.D. 60-1400: 
DuBois, Robert L. 3702 
Variations 
Alert anomaly, Northwest Territories: 
Whitham, K. 3787 
World Magnetic Survey 
Main field and secular change defined: 
Vestine, E. H. 3689 
Magnetic properties 
Hematite 
Susceptibility, reversible, relation to 
remanence and memory: Kobayashi, 
Kazuo. 3696 
Igneous rocks 
Mexico, intensity of remanent: Nagata, 
Takesi. 3701 
Missouri, St. Francois Mts., remanence, stable 
components: Vincenz, S. A. 3697 
Magnetite 
Susceptibility and remanent, change with 
temperature: Nagata, Takesi. 3695 
Measurements 
Iron meteorites, remanence and domain: 
DuBois, Robert L. 3699 
Technique, cleaning, magnetites and 
titanomagnetites: Nagata, Takesi. 
3695 
Technique for grain volume-coercive force 
distribution in rocks: Dunlop, D. J. 3704 
Technique, magnetic moment, fluxgate 
magnetometer: Helbig, K. 3698 
Techniques, recent developments, review: 
Carmichael, C. M. 3694 
Pottery 
United States, southwestern, field intensity 
A.D. 60-140: DuBois, Robert L. 3702 
Titanomagnetite 
Susceptibility and remanent, change with 
temperature: Nagata, Takesi. 3695 














Magnetic surveys 
Arizona 
Meteor Crater area, airborne, buried body: 
Brereton, Roy G. 3408 
California 
French Gulch quadrangle, 
Sandberg, C. H. 3430 
Northern, total magnetic force sections, cf. 
New Zealand: Hatherton, T. 3730 
Ontario 
Northwestern, airborne, deep crustal 
anomalies: Bhattacharyya, B. K. 3692 
South Dakota 
Anomalies, relation to Biwabik 
iron-formation: Petsch, Bruno. 
3781 
Texas 
Sierra Madera area, southeastern anomaly: 
Lowman, Paul D., Jr. 3392 
United States 
Crust and upper mantle studies: Pakiser, L. 
C. 3486 
Magnetotelluric exploration 
Interpretation 
Impedance relations for non-uniform 
conductors: Srivastava, S. P. 3788 


Iron Mtn. mine: 


Magnetotelluric surveys 
Northwest Territories 
Ellesmere Island: Whitham, Kenneth. 3675 
Maine 
Paleontology 
Conodonts, Ordovician, Middle, Penobscot 
County: Sweet, W. C. 3770 
Major-element analyses 
Coalingite 
California, New Idria, new mineral: 
Mumpton, F. A. 3663 
Euxenite 
Montana, Sappington: Heinrich, E. William. 
3665 
Getchellite 
Nevada, Getchell mine: Weissberg, B. G. 3563 
Ground water 
Arizona, Avra and Altar Valleys: White, 
Natalie D. 3765 
Texas, Gaines County: Rettman, P. L. 3763 
Kaolin 


Georgia and South Carolina, coastal plain: 
Hinckley, David N. 3667 
Limestone 
Utah, Twin Creek Formation: Bordine, 
Burton W. 3492 
Olivine 
Electron probe, cf. bulk chemical: Smith, J. 
V. 3815 
Ralstonite 


Greenland, Ivigtut: Pauly, Hans. 3467 
Mammalia 
Arctoryctes 
Tertiary, United States, Oligocene- Miocene, 
Great Plains: Reed, Charles A. 3714 
Cryptoryctes 
Tertiary, United States, synonymy with 
Micropternodus: Reed, Charles A. 3714 
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Mammalia 
Meniscoessus conquistus 

Cretaceous, South Dakota(?), type specimen, 

locality: Wilson, Robert W. 3785 
Orycterocetus 

Tertiary, Maryland and Virginia, Calvert 
Formation, Chesapeake Bay area, sperm 
whale: Kellogg, Remington. 3622 

Pelocetus calvertensis n. sp. 

Tertiary, Maryland, Calvert Formation, 
Calvert County, new whalebone whale: 
Kellogg, Remington. 3622 

Rangifer 

Quaternary, South Dakota, Herrick 

Formation: Green, Morton. 3780 


Thlaeodon padanicus 
Cretaceous, South Dakota, type specimen, 
locality: Wilson, Robert W. 3785 


Ursus 
Quaternary, evolution: Hecht, Max K. 3737 


Manganese 
Geochemistry 
Ore-forming fluids, coprecipitation with 
calcite: Bodine, M. W., Jr. 3552 
Soils varying in glauconite, availability: Toth, 
S.J. 3825 
Manitoba 
Geophysical surveys 
Nelson River area, permafrost depth, seismic 
and electrical: Bush, B. O. 3434 
Maps 
Geologic, Cross Lake area, Precambrian 
complex: Rousell, D. H. 3621 
Paleontology 
Conodonts, Ordovician, Deer Island Member 
of Winnipeg Formation: Oberg, Rolland. 
3769 
Petrology 
Cross Lake area, Precambrian bedrock, 
metamorphism: Rousell, D. H. 3621 
Stratigraphy 
Precambrian, Cross Lake area, metamorphic 
complex: Rousell, D. H. 3621 
Structural geology 
Cross Lake area, Precambrian bedrock, 
folding: Rousell, D. H. 3621 
Mantle 
Physical properties 
Velocity, density, and temperature, United 
States: Pakiser, L. C. 3486 
Processes , 
Convection currents, defluidization and 
volcanism: Green, Jack. 3448 
Phase transitions, earthquakes: Walker, C. T. 
3670 
Structure 
United States, superprovinces, geophysical 
studies: Pakiser, L. C. 3486 
Maps 
Hydrogeologic 
Types, purposes and design: Warman, J. C. 
3654 
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Maryland 
Areal geology 
Piedmont upland, mining districts: Heyl, 
Allen V. 3677 
Economic geology 
Copper and other metals, Piedmont upland: 
Heyl, Allen V. 3677 
Geophysical surveys 
North-central, radioactivity, airborne: 
Neuschel, Sherman K. 3809 
Hydrogeology 
Gunpowder Falls, water resources appraisal: 
O'Bryan, Deric. 3752 
Maps 
Geologic, Linganore copper district: Heyl, 
Allen V. 3677 
Radioactivity, north-central: Neuschel, 
Sherman K. 3809 
Paleontology 
Mammalia, Tertiary, Calvert Formation, 
Chesapeake Bay area, whales: Kellogg, 
Remington. 3622 
Massachusetts 
Sedimentary petrology 
Boston, marine coastal deposits, post glacial: 
Kenney, T. C. 3790 
Structural geology 
Boston, crustal movements, post glacial: 
Kenney, T. C. 3790 
Mesozoic 
Atlantic Coastal Plain 
Correlation: Maher, John C. 3567 
Metals 
California 
French Gulch quadrangle, resources: Albers, 
John P. 3457 
Maryland 
Piedmont upland: Heyl, Allen V. 3677 
Metamorphic rocks 
G neiss 
Structures, Manitoba, Cross Lake area: 
Rousell, D. H. 3621 
Marble 
Textures of calcite-dolomite, Crestmore, 
California: vanderVeen, Adiaan_ H. 
Mineral assemblages 
Manitoba, Cross Lake area, Precambrian 
complex: Rousell, D. H. 3621 
Serpentinite 
Physical properties, shear strength, 
experimental: Riecker, R. E. 3659 
Metamorphism 
Regional 
Isotopic fractionation, oxygen and carbon in 
calcite-dolomite pairs: Schwarcz, H. P. 
380 


3530 


Precambrian gneissic complex, Manitoba, 
Cross Lake area: Rousell, D. H. 3621 
Synkinematic 
Washington, Cascade Mts., Shuksan 
Greenschist, epidote glomeroblasts: Misch, 
Peter. 3597 
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Meteor craters 
General 
Astroblemes, terrestrial analogs of lunar 
craters, maria: Dietz, Robert S. 350 
Characteristics cf. explosion craters: 
Nicholas M. 3450 


Missouri 
Crooked Creek structure: Hendriks, H. E. 
3507 
Meteorites 
Age 
Peace River, LaLande, Achilles chondrites: 


Rowe, M. W. 3559 
Composition 
Copper and zinc, chondrites: Greenland, L. 
3480 
Geochemistry of Fe, Ni, Cr, Mn, Ti, Si, and 
Mg: Mason, Brian. 3515 
Noble gases, Peace River, LaLande and 
Achilles chondrites: Rowe, M. W. 3559 
Odessa, polymineralic inclusions: Marshall, 
Royal R. 3716 
Rare gas, paired falls: Heymann, Dieter. 3664 
Cooling rate 
Chondrites, metal grains: Wood, J. A. 3565 
Isotopes 
Magnesium, ratios in 60 natural samples: 
Catanzaro, E. J. 3705 
Potassium, distribution, terrestrial material 
compared: Burnett, D. S. 3709 
Octahedrites 
Remanent magnetism and domain patterns: 
DuBois, Robert L. 3699 
Odessa 
Inclusions, polymineralic, 
electron-microprobe analysis: Marshall, 


Royal R. 3716 
Mineralogical modes in nodules: Keil, Klaus. 
3471 
Weathering 


Solar irradiation, experimental, photometric 
effects, cf. Moon: Hapke, Bruce. 3452 
Mexico 
Maps 
Geologic, Puebla, Petlalcingo-Santa Cruz 
area: Perez-Ibarguengoitia, J. M. 3715 
Paleontology 
Fauna, Jurassic, Puebla, Petlalcingo area: 
Alencaster de Cserna, Gloria. 3712 
Stratigraphy 
Puebla, Petlalcingo-Santa Cruz area: Perez- 
Ibarguengoitia, J. M. 3715 
Mica 
North Carolina 
Resources, mica schists as source: 
Drummond, Kenneth M. 3613 
Michigan 
General 
Rocks and minerals, popular account: 
Poindexter, O. F. 3544 
Glacial geology 
Grand River channel, relation to glacial lake 
stages: Bretz, J Harlen. 3802 
Grand River channel, relation to glacial lake 
stages: Hough, Jack L. 3801 


Short, 














INDEX 


Michigan 
Paleontology 
Ostracoda, Devonian, Middle, Bufina and 
Euglyphella: Peterson, R. M. 3767 
Micropaleontology 
Precambrian 
Montana, Clark Fork quadrangle, 
nannofossils: Pflug, Hans D. 3531 
Microscope techniques 
Preparations 
Holder for preliminary grinding of mounted 
chip: Cochran, M. C. 3474 
Mineragraphy 
Mineral identification 
Electron microprobe, quantitative modal 
analysis: Keil, Klaus. 3471 
Textures 
Calcite dolomite, intergrowths: vander Veen, 
Adiaan H. 3530 
Mineral collecting 
Colorado 
San Juan Mts. area: Glenn, Ross. 3420 
Colorado Plateau 
Agate and garnet: Chipman, E. Parker. 3421 
Mineral deposits, genesis 
Classification 
Magmatic ores: Amstutz, G. C. 3548 
Copper 
Maryland, Piedmont upland: Heyl, Allen V. 
3677 
Kaolin 
Georgia and South Carolina, coastal plain: 
Hinckley, David N. 3667 
Metals 
High temperature, conditions of formation, 
thermochemistry: Krauskopf, K. 
B. 3577 
Ore transport 
Metals, experimental studies, need for field 
work: Ingerson, Earl. 3598 
Zinc, reduced sulfur as agent: Holland, H. D. 
3578 
Ore-forming fluids 
Coprecipitation of manganese and strontium 
with calcite: Bodine, M. W., Jr. 3552 
Postmagmatic deposition, spilite-keratophyre 
roles: Amstutz, G. C. 3548 
Zoning, theories, review: Kutina, Jan. 3581 
Supergene processes 
Residual soil over granite, gneiss, serpentinite: 
Leith, C. J..3561 
Mineral descriptions 
Alexandrite 
Optical absorption spectra: Farrell, E. F. 3558 
Anhydrite 
Nevada, Clayton Playa: Maila, R. J. 3560 
Aragonite 
Salinity temperature control in Mytilus shells: 
Dodd, J. Robert. 3819 
Salinity-temperature control in Myzilus shells: 
Eisma, D. 3820 
Calcite-dolomite 
Textures, in high-temperature carbonate 
rocks: vanderVeen, Adiaan H. 3530 
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Mineral descriptions 
Chrysoberyl 
Optical absorption spectra: Farrell, E. F. 3 
Coalingite 
California, New Idria serpentine deposits, 
new: Mumpton, F. A. 3663 
Epidote 
Washington, radial: Misch, Peter. 3597 
Fe Mn orthophosphate hydrates 
Classification: Moore, P. B. 3470 
Garnet 
Crystal structure, synthetic pyrope: Gibbs, G. 
V. 3469 
Getchellite 
Properties and synthesis: Weissberg, B. G. 
3563 
Gypsum 
Nevada, Clayton Playa: Maila, R. J. 3560 
Hemihydrate 
Nevada, Clayton Playa: Maila, R. J. 3560 
Herzenbergite 
Heat of formation and entropy, improved 
- values: Robie, Richard A. 3553 
Krausite 
California, Calico Hills, Borate district: 
Graeber, Edward J. 3669 
Laueite 
New Hampshire, North Groton, Palermo No. 
1 quarry: Moore, Paul Brian. 3668 
Magnesite 
Heat of formation and entropy, improved 
values: Robie, Richard A. 3553 
Meneghinite 
Copper content, electron- probe analyses: 
Hellner, Erwin. 3562 
Olivine 
Composition, electron probe and X-ray 
diffraction: Smith, J. V. 3815 
Peridot 
Optical absorption spectra: Farrell, E. F. 3558 
Quartz 
Equilibria: Eitel, Wilhelm. 3426 
Ralstonite 
Greenland, Ivigtut: Pauly, Hans. 3467 
Reedmergnerite 
Crystal structure: Appleman, Daniel E. 3466 
Rhodochrosite 
Heat of formation and entropy, improved 
values: Robie, Richard A. 3553 
Siderite 
Heat of formation and entropy. improved 
values: Robie, Richard A. 3553 
Sinhalite 
Optical absorption spectra: Farrell, E. F. 3558 
Tracurite 
Kentucky, new uranium mineral: Jillson, 
Willard Rouse. 3720 
Troilite 
Heat of formation and entropy, improved 
values: Robie, Richard A. 3553 
Mineral economics 
Oceans 
Resources, possibilities and activities: Gaber, 
Norman H. 3595 
Mineral exploration 
Geophysical methods 
Applicability and potential in shield areas: 
Seigel, H.O. 3799 
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Mineral resources 
Exploration 
Ocean floor, photographs and samples, data 
compilation: Cruickshank, Michael J. 3417 
Oceans 
Possibilities for economic development: 
Gaber, Norman H. 3595 
Tennessee 
General, summary: Floyd, Robert J. 3589 
Mineral zoning 
General 
Origia of primary, theories, review: Kutina, 
Jan. 3581 
Playa deposit 
California, Deep Springs Lake: Jones, Blair F. 
3429 
Mineralogy 
Identification techniques 
Isomorphous minerals, optical absorption 
spectra: Farrell, E. F. 3558 
Limestone accessory minerals, Versene residue 
methods: Hill, Walter E., Jr. 3632 
Textbooks 
Silicate systems, dry: Eitel, Wilhelm. 3426 
Mining geology 
Technology 
General, importance in site development: 
Nelson, A. 3761 
Minnesota 
Maps 
Aeromagnetic, southeastern: Philbin, P. W. 
3746 
Aeromagnetic, southwestern: Philbin, P. W. 
3747 
Mississippi 
Paleontology 
Microfauna, Tertiary, Meridian Sand, list: 
Wermund, E. G. 3734 
Sedimentary petrology 
Meridian Sand, Eocene neritic bar, 
crossbedding: Wermund, E. G. 3734 
Mississippian 
Illinois © 
Illinois basin, Menard Formation, conodonts: 
Rexroad, Carl B. 3520 
Indiana 
Illinois basin, Menard Formation, conodonts: 
Rexroad, Carl B. 3520 
Nomenclature: Smith, Ned M. 3518 
South-central, Crinoidea, Glen Dean 
Limestone: Horowitz, Alan S. 3510 
South-central, Sanders Group and 
Muldraugh Formation: Smith, Ned M. 
3518 
West-central, Anthozoa, index fossils: Bieber, 
C.1L. 3557 
Kentucky 
Crinoidea, Glen Dean Limestone: Horowitz, 
Alan S. 3510 
Illinois basin, Menard Formation, conodonts: 
Rexroad, Carl B. 3520 
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Mississippian 
Montana 
Livingston area, Madison Group: Roberts, 
Albert E. 3758 
Nova Scotia 
Cape Breton Island, Fisset Brook Formation: 
Kelley, Danford G. 3624 
Missouri 
Areal geology 
Kansas City area, guidebook: Geological 
Society of America. 3458 
Southern, cryptoexplosion structures, 
guidebook: Geological Society of 
America. 3508 
Economic geology 
Limestone, Kansas City area: Gentile, 
Richard J. 3505 
Mineral resources, southeast Mo.-Ill.-Ky. 
district: Heyl, A. V. 3756 
Hydrogeology 
Mississippi embayment, streams, low-flow 
characteristics, aquifer discharge: Speer, 
Paul R. 3757 
Maps 
Geologic, Rolla quadrangle: Heyl, A. V. 3756 
Paleomagnetism 
Saint Francois Mts., Precambrian igneous 
rocks: Vincenz, S. A. 3697 
Paleontology 
Anthozoa, Pennsylvanian, Higginsville 
Formation, Randolph County, 
dibunophyllid: Fraunfelter, George 
H. 3647 
Fauna, Pennsylvanian, Kansas City Group, 
lists: Parizek, Eldon J. 3504 
Pisces, Pennsylvanian, Des Moines Series, 
Protopirata teeth: Koenig, John W. 3628 
Sedimentary petrology 
Carbonate rocks, diagenetic cone-in-cone: 
Amstutz, G. C. 3407 
Stratigraphy 5 
Pennsylvanian, Bethany Falls Limestone, 
Kansas City, facies: Payton, C. E. 3506 
Pennsylvanian, Kansas City Group: Parizek, 
Eldon J. 3504 
Southern, Cambrian-Pennsylvanian, 
guidebook: Geological Society of 
America. 3508 
Structural geology 
Crooked Creek structure, meteoritic origin: 
Hendriks, H. E. 3507 
Southeast Mo.-Ill.-Ky. mineral district, 
regional: Heyl, A. V. 3756 
Southern, cryptoexplosion structures, 
guidebook: Geological Society of 
America. 3508 
Tectonics, fault systems, polygonal patterns: 
Amstutz, G. C. 3459 
Mollusca 
Catalog 
Canada Geological Survey collection: Bolton, 
Thomas E. 3431 
Cretaceous 
Montana, Pierre Shale: Bishop, Gale A. 3813 
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Molybdenum 
Quebec 
Anglo-American Molybdenite Exploration, 
reserves, occurrence: Mining in Canada. 
3526 
Montana 
Maps 
Aeromagnetic, Boulder Batholith area: 
Johnson, R. W., Jr. 3427 
Geologic, Maudlow quadrangle: Skipp, Betty. 
3671 
Mineralogy 
Euxenite from Sappington pegmatites: 
Heinrich, E. William. 3665 
Paleontology 
Microfauna, Precambrian, Belt Series, Clark 
Fork quadrangle: Pflug, Hans D. 3531 
Mollusca, Cretaceous, Pierre Shale, Cedar 
Creek anticline: Bishop, Gale A. 3813 
Petrology 
Ravalli County and Bearpaw Mts., carbonate 
vein-dikes, strontium isotope ratios: 
Powell, J. L. 3564 
Stratigraphy 
Cretaceous, Pierre Shale, Cedar Creek 
anticline: Bishop, Gale A. 3813 
Maudlow quadrangle, cross sections: Skipp, 
Betty. 3671 
Mississippian, Madison Group, Livingston 
area: Roberts, Albert E. 3758 
Nevada 
Mineralogy 
Getchellite, Humboldt County, Getchell mine: 
Weissberg, B. G. 3563 
Gypsum, anhydrite, hemihydrate, Clayton 
Playa: Maila, R. J. 3560 
Paleontology 
Graptolithina, Ordovician, Late, 
Climacograptus hastatus: Berry, W. B. N. 
3771 
New Brunswick 
Economic geology 
Lead, zinc, copper, Brunswick Mining and 
Smelting: Guimond, R. 3524 
Maps 
Aeromagnetic, Menneval area: Canada 
Geological Survey. 3556 
New Jersey 
Mineralogy 
Clay minerals, soils, sand and silt fraction: 
Tedrow, J.C. F. 3824 
Sedimentary petrology 
Island Beach State Park, beach-sand analysis, 
sorting: Custer, Richard L. P. 3612 
New Mexico 
Economic geology 
Petroleum and natural gas, Delaware basin, 
deep zones: Holmquest, Harold J. 3608 
Petroleum and natural gas, southeastern, traps 
and migration controls: Grauten, William 
F. 3601 
Petroleum, Permian Basin, hydrodynamics, 
exploration factors: McNeal, Robert P. 
3602 
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New Mexico 
Economic geology 
Petroleum, southeastern, Abo reef, migration 
and accumulation: Stenzel, William K. 3599 
Petroleum, southeastern, composition, 
correlation with geologic occurrence: Jones, 
Theodore S. 3606 
Geomorphology 
Mogollon Plateau, rhyolite flows, similarity to 
lunar craters: Elston, Wolfgang E. 3415 
Hydrogeology 
Ground-water reserves, depletion: Theis, 
Charles V. 3609 
Southeastern, Permian Basin, oil-field waters, 
potentiometric surface: McNeal, Robert P. 
3602 
Petrology 
Mogollon Plateau, rhyolite ash flows: Elston, 
Wolfgang E. 3415 
Stratigraphy 
Southeastern, Cambrian-Cretaceous 
formations, crude-oil composition relation: 
Jones, Theodore S. 3606 
Structural geology 
Cerro Colorado, Tertiary felsic volcanic vent, 
possible shatter cones: Elston, Wolfgang E. 
3406 
New York 
Paleontology 
Ostracoda, Devonian, Middle, Bufina and 
Euglyphella: Peterson, R. M. 3767 
Silurian, Lockport Formation: Zenger, 
Donald H. 3529 
Sedimentary petrology 
Lockport Formation: Zenger, Donald H. 3529 
Stratigraphy 
Silurian, Lockport Formation: Zenger, 
Donald H. 3529 
Newfoundland 
Economic geology 
Iron, Wabana deposit: Coughlan, W. K. 3576 
North America 
Earthquakes 
Correlation with boundaries of geologic 
provinces: Kanasewich, E. R. 3472 
Geomorphology 
Permafrost, extent: Sirjola, Esko. 3672 
North Carolina 
Economic geology 
Mica, mica schists as source: Drummond, 
Kenneth M. 3613 
Mineral resources, Grandfather Window area: 
Bryant, Bruce. 3762 
Mineralogy 
Piedmont, residual soils over crystalline rocks: 
Leith, C. J. 3561 
Petrology 
Orange County, amygdaloidal basalt: Allen, 
E. P. 3617 
Stratigraphy 
Tertiary, Eocene(?) or younger outlier, 
Raleigh area: Parker, J. M., 3d. 3615 
Weathering 
Orange County, amygdaloidal basalt: Allen, 
E. P. 3617 
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Northwest Territories 
Geophysical surveys 
Ellesmere Island, heat flow, seismic, 
magnetotelluric: Whitham, K. 
3787 
Ellesmere Island, magnetotelluric: Whitham, 
Kenneth. 3675 
Yellowknife, seismic array, interpretation 
technique: Somers, H. 3724 
Glacial geology 
Slave River and Redstone River map-areas: 
Cra'g, B. G. 3482 
Maps 
Geologic, Slave River and Redstone River 
map-areas, surficial: Craig, B. G. 3482 
Paleontology 
Trilobita, Silurian, Arctic Archipelago: 
Bolton, Thomas E. 3501 
Nova Scotia 
Stratigraphy 
Mississippian, Fisset Brook Formation, Cape 
Breton Island, new name: Kelley, Danford 
G. 3624 
Nuclear explosions 
Cratering 
Earth-pressure theory: Vesic, A. S. 3475 
Deformation 
Granodiorite: Short, Nicholas M. 3708 
Oceanography 
Instruments 
Deep-sea survey system: Shipek, Carl J. 3534 
Mineral resources 
Floor and water, possibilities and activities: 
Gaber, Norman H. 3595 
Ohio 
Areal geology 
Hocking River valley, guidebook, drainage 
history: Baker, Jack. 3489 
Geomorphology 
Hocking River valley, history: Baker, Jack. 
3489 
Paleontology 
Ostracoda, Devonian, Middle, Bufina and 
Euglyphella: Peterson, R. M. 3767 
Oil and gas fields 
New Mexico 
Vacuum, Lovington, and Empire: Stenzel, 
William K. 3599 
Texas 
Embar field, Andrews County: Williams, 
Jacob L. 3607 
Oil sands 
Canada 
Western, Alberta-Saskatchewan, genesis: 
Vigrass, L. W. 3572 
Oklahoma 
Hydrogeology 
Arkansas River valley, alluvium: Tanaka, 
Harry H. 3753 
Maps 
Geologic, and structure contour, Woods 
County: Fay, Robert O. 3626 
Isopach, and structure contour, Osage 
County, Cherokee Group: Berry, Cameron 
George. 3521 
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Oklahoma 
Paleontology 
Anthozoa, Silurian, Henryhouse Formation, 
rugose fauna: Sutherland, Patrick K. 3629 
Ostracoda, Silurian, Leperditia copelandi new 
name for L. symmetrica Lundin: Lundin, R. 
F. 3516 
Palynomorphs, age unknown, Pleistocene 
clay, Washita and Red River terraces: 
Bond, T. A. 3549 
Stratigraphy 
Pennsylvanian, Cherokee Group, Osage 
County: Berry, Cameron George. 3521 
Permian, Woods County: Fay, Robert O. 
3626 
Silurian, Henryhouse Formation, correlation: 
Sutherland, Patrick K. 3629 
Ontario 
Economic geology 
Gold, Midlothian mine: Guimond, R. 3525 
Iron, Adams mine: Dubuc, F. 3575 
Silver, Silverfields Mining Corp.: Mining in 
Canada. 3527 
Engineering geology 
Clays, New Liskeard area, pore-pressure 
effects: Townsend, D. L. 3403 
Clays, Ottawa area, Leda Clay, properties: 
Crawford, C. B. 3409 
Materials, properties, Moose River basin, 
muskeg: Adams, J. 1. 3414 
Materials, properties, Parry Sound area, peat, 
consolidation rates: Wilson, N. E. 3439 
Geochemistry 
Blue Mtn., nepheline syenite, compared with 
Stjernoy, Norway: Heier, K. 8. 3453 
Geophysical surveys 
Northwestern, magnetic, crustal anomalies: 
Bhattacharyya, B. K. 3692 
Hydrogeology 
Ground-water levels, 1957: Ontario Water 
Resources Commission. 3723 
Maps 
Aeromagnetic, Amherstburg and Windsor 
areas: Canada Geological Survey. 3884 
Aeromagnetic, Belle River area: Canada 
Geological Survey. 3883 
Aeromagnetic, Bothwell area: Canada 
Geological Survey. 3877 
Aeromagnetic, Chatham area: Canada 
Geological Survey. 3882 
Aeromagnetic, Essex area: Canada Geological 
Survey. 3885 
Aeromagnetic, Long Point area: Canada 
Geological Survey. 3880 
Aeromagnetic, Lucan area: Canada 
Geological Survey. 3868 
Aeromagnetic, Parkhill area: Canada 
Geological Survey. 3867 
Aeromagnetic, Perch area: Canada Geological 
Survey. 3866 
Aeromagnetic, Port Burwell area: Canada 
Geological Survey. 3879 
Aeromagnetic, Port Stanley area: Canada 
Geological Survey. 3878 
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Ontario 
Maps 
Aeromagnetic, Ridgetown area: Canada 
Geological Survey. 3881 
Aeromagnetic, Romney area: Canada 
Geological Survey. 3886 
Aeromagnetic, Sarnia area: Canada 
Geological Survey. 3874 
Aeromagnetic, Simcoe area: Canada 
Geological Survey. 3870 
Aeromagnetic, St. Clair Flats area: Canada 
Geological Survey. 3875 
Aeromagnetic, St. Thomas area: Canada 
Geological Survey. 3872 
Aeromagnetic, Strathroy area: Canada 
Geological Survey. 3873 
Aeromagnetic, Tilsonburg area: Canada 
Geological Survey. 3871 
Aecromagnetic, Wallaceburg area: Canada 
Geological Survey. 3876 
Aeromagnetic, Woodstock area: Canada 
Geological Survey. 3869 
Paleomagnetism 
Northwestern, field reversals, evidence in 
crust: Bhattacharyya, B. K. 3692 
Paleontology 
Conodonts, Ordovician, Middle, upper 
Cobourg Formation: Winder, C. G. 3768 
Conodonts, Silurian, Niagara gorge, section 
zonation: Rexroad, C. R. 3517 
Ostracoda, Devonian, Middle, Bufina and 
Euglyphella: Peterson, R. M. 3767 
Ostracoda, Ordovician, Liskeard Formation, 
Lake Timiskaming area: Copeland, M. J. 
3498 
Petrology 
Haliburton County, carbonate vein- dikes, 
strontium isotope ratios: Powell, J. L. 3564 
Sedimentary petrology 
Ottawa area, Leda Clay, history: Crawford, 
C. B. 3409 
Ottawa, marine deposits, post glacial: 
Kenney, T. C. 3790 
Stratigraphy 
Ordovician, Liskeard Formation, Lake 
Timiskaming area: Copeland, M. J. 3498 
Silurian, Niagara gorge section, conodont 
zonation: Rexroad, C. R. 3517 
Structural geology 
Northwestern, crust, magnetically anomalous 
bodies, cause: Bhattacharyya, B. K. 3692 
Ottawa, crustal movements, post glacial: 
Kenney, T. C. 3790 
Ordovician 
Alberta 
Jasper National Park, Columbia Icefields 
section, conodonts: Ethington, R. L. 3496 
Jasper National Park, Columbia Icefields 
section, stratigraphy and sponges: Rigby, J. 
Keith. 3497 
Canada 
Anthozoa, tabulate: Bolton, Thomas E. 3502 
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Ordovician 
Idaho 
Graptolithina, Climacograptus hastatus, 
lectotype and population groups: Berry, W. 
B.N. 3771 
Kentucky 
Central, Lexington Limestone, revision: 
Black, Douglas F. B. 3550 
East-central, St. Peter Sandstone: Jillson, 
Willard Rouse. 3438 
Maine 
Penobscot County, conodonts: Sweet, W. C. 
3770 
Manitoba 
Winnipeg Formation, type area, conodonts: 
Oberg, Rolland. 3769 
Nevada 
Graptolithina, Climacograptus hastatus, 
lectotype and population species: Berry, W. 
B. N. 3771 
Ontario 
Colborne, conodonts, upper Cobourg 
Formation: Winder, C. G. 3768 
Lake Timiskaming area, Ostracoda: 
Copeland, M. J. 3498 
Quebec 
Anticosti Island, Echinodermata, 
hemicystitid: Sinclair, G. Winston. 
3503 
Tennessee 
Mosheim and Johnson anticlines, 
stratigraphy: Brokaw, Arnold L. 
3755 
Texas 
Graptolithina, Climacograptus hastatus, 
lectotype and population groups: Berry, W. 
B. N. 3771 
Oregon 
Hydrogeology 
Ground-water levels, 1965: Sceva, Jack E. 
3766 
Petrology 
Igneous rocks, standards for lunar research: 
Green, Jack. 3394 
Sedimentary petrology 
Coast, central, offshore sediments, relation to 
fauna: Carey, Andrew G., Jr. 3418 
Orogeny 
Causes 
Contraction of crust due to melting of core: 
Lyttleton. R. A. 3726 
Ketilidian 
Greenland, Narssarssuaq area, Sanerutian 
plutonic episode as phase: Walton, B. J. 
3465 
Laramide 
Utah, Wasatch Range, southern: Black, B. 
Allen. 3494 
Mechanism 
Contraction of crust due to melting of core: 
Lyttleton. R. A. 3726 
Ostracoda 
Bairdia lienenklausi nom. nov. 
Homonym of B. elongata: vandenBold, W. A. 
3772 





Ostracoda 
Bufina 
Devonian, New 
York-—Ohio-Michigan—Ontario: Peterson, 
R. M. 3767 
Bythocypris leroyi 
Homonym of B. elongata: vandenBold, W. A. 
3772 
Euglyphella 
Devonian, New 
York-Ohio-Michigan-Ontario: Peterson, 
R. M. 3767 
General 
Collecting and preparation techniques: Sohn, 
1. G. 3673 
Leperditia copelandi 
Silurian, Okla., new name for L. symmetrica 
Lundin: Lundin, R. F. 3516 
Ordovician 
Ontario, Liskeard Formation: Copeland, M. 
J. 3498 
Oxygen 
Geochemistry 
Isotope fractionation, metamorphic calcite 
and dolomite: Schwarcz, H. P. 3800 
Isotopes 
O-18 in carbonate systems: O'Neil, James R. 
3722 
O-18, mollusk shells, modern, use for 
paleotemperature estimates: Keith, M. L. 
3584 
0-18/0-16, abundances in carbonates: 
Sharma, Taleshwar. 3481 
Pacific Ocean 
Earthquakes 
Epicenter location, T-phase sources, border 
areas: Johnson, Rockne H. 3778 
Epicenter location, T-phase sources, northern 
rim: Johnson, Rockne H. 3812 
Paleobotany 
Environmental analysis 
Quaternary, Arizona, San Francisco Mtn., 
alpine tundra flora, origin: Moore, Thomas 
C. 3593 
Paleoclimatology 
Indicators 
Alluvial fans, Arizona: Lustig, Lawrence K. 
3821 
Alluvial fans, Arizona: Melton, Mark A. 3822 
Quaternary, Alaska, Donnelly area: Church, 
Richard E. 3487 
Quaternary 
United States, western desert areas: 
Baumhoff, Martin A. 3551 
Temperatures 
C-13 and O-18 in modern shells, evaluation 
of applicability: Keith, M. L. 3584 
Paleoecology 
Changes 
Subsurface environments, effects on 
petroleum: Galley, John E. 3620 
Jurassic 
Marine, Utah, Thistle area: Bordine, Burton 
W. 3492 
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Paleoecology 
Jurassic 
Marine, Utah, Thistle area: Bullock, Ladell R. 
3495 
Quaternary 
Lacustrine, Arizona, Potato Lake, core study: 
Whiteside, Melbourne C. 3546 
Paleomagnetism 
Reversals 
Evidence in crust, Ontario: Bhattacharyya, B. 
K. 3692 
Tertiary 
California, Lovejoy Basalt, Miocene, field 
directions: Gromme, C. S. 3703 
Paleontology 
Catalogs 
Porifera, type specimens, Chicago Natural 
History Museum: Nitecki, Matthew H. 
3650 
Classification 
Cephalopoda, Cretaceous, Scaphites and 
Worthoceras: Wiedmann, Jost. 3579 
Methods 
Ostracoda, collecting and preparation: Sohn, 
I. G. 3673 
Palynology 
Mesozoic 
Catalog: Kremp, G. O. W. 3727 
Quaternary 
Arizona, Potato Lake sediments, pluvial 
postpluvial changes: Whiteside, Melbourne 
C. 3546 
Palynomorphs 
Catalog 
Jurassic-Cretaceous, British Columbia, 
Kootenay coal measures: Kremp, G. O. W. 
3727 
Ephedra 
Age unknown, Oklahoma, Pleistocene clay, 
Washita and Red Rivers: Bond, T. A. 3549 
Pinus alatipollenites 
Cretaceous, Alberta, Brazeau Formation: 
Kremp, G. O. W. 3727 
Paragenesis 
Kaolin 
Georgia and South Carolina, coastal plain: 
Hinckley, David N. 3667 
Patterned ground 
“Fossil” ice wedges 
Alaska, Donnelly Dome area: Church, 
Richard E. 3487 
Peat 
Properties 
Consolidation rates: Wilson, N. E. 3439 
Engineering: Adams, J. 1. 3414 
Pelecypoda 
Breviarca 
Cretaceous, South Dakota, Pierre Shale, color 
patterns: Stevenson, Robert E. 3786 
Limopsis 
Cretaceous, South Dakota, Pierre Shale, color 
patterns: Stevenson, Robert E. 3786 
Mytilus edulis 
Quaternary, recent, ecology: Eisma, D. 3820 
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Pelecypoda 
Mytilus edulis 
Quaternary, recent, Pacific Coast, U.S., 
ecology: Dodd, J. Robert. 3819 
Pennsylvania 
General 
History, geologic investigations and 
Geological Survey: Willard, Bradford. 3596 
Pennsylvanian 
Alberta 
Southwestern, Rocky Mountain Group: 
Norris, D. K. 3483 
British Columbia 
Southeastern, Rocky Mountain Group, 
stratigraphy: Norris, D. K. 3483 
lowa 
Stratigraphy: VanEck, Orville. 3660 
Missouri 
Kansas City, Bethany Falls Limestone, facies: 
Payton, C. E. 3506 
Kansas City, Kansas City Group: Parizek, 
Eldon J. 3504 
Oklahoma 
Osage County, Cherokee Group: Berry, 
Cameron George. 3521 
United States 
Midcontinent, Pisces, Edestidae: Koenig, 
John W. 3628 
Periglacial features 
Colorado 
Boulder County, Niwot Ridge, frost 
phenomena, patterned ground: Osburn, 
William S. 3814 
Rocky Mountain National Park: Bradley, 
William C. 3682 
Rocky Mountain National Park, 
cryoplanation: Scott-Williams, 
Beatrice Willard. 3681 
General 
Influence of glaciers: Hamelin, 
Louis-Edmond. 3539 
Permafrost 
Alaska 
Discontinuous zone: Ferrians, O. J., Jr. 3437 
Marginal zones, engineering problems: Long, 
E. L. 3435 
Canada 
Northwestern, discontinuous zones, 
engineering problems: Hardy, R. M. 3462 
Western, discontinuous zone: Brown, R. J. E. 
3436 
Engineering problems 
Discontinuous zone: Johnston, G. H. 3433 
Manitoba 
Nelson River area, depth, seismic and 
electrical surveys: Bush, B. O. 3434 
Mounds 
Alaska, Mt. McKinley National Park: 
Viereck, Leslie A. 3637 
North America 
General: Sirjola, Esko. 3672 
Permian 
Alberta 
Southwestern, Rocky Mountain Group: 
Norris, D. K. 3483 
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Permian 
British Columbia 
Southeastern, Rocky Mountain Group, 
stratigraphy: Norris, D. K. 3483 
California 
Shasta Lake area, McCloud Limestone and 
Nosoni Formation, fusulinids: Skinner, 
John W. 3773 
New Mexico 
Southeastern, Delaware Mtn. Formation: 
Grauten, William F. 3601 
Oklahoma 
Woods County, stratigraphy: Fay, Robert O. 
3626 
Texas 
Ector and Andrews Counties, San Andres 
reef: Young, Addison. 3604 
Western, Delaware Mtn. Formation: Grauten, 
William F. 3601 
Utah 
Wasatch Range, southern: Black, B. Allen. 
3494 
Petrofabrics 
Cone structures 
Missouri, morphology: Amstutz, G. C. 3407 
Interpretation 
Missouri, Decaturville area, relation to 
tectonic patterns: Amstutz, G. C. 3459 
Petroleum 
Colorado Plateau 
History: Matheny, Marvin L. 3422 
Exploration 
Structural methods, photogrammetric 
observation: Belcher, D. J. 3679 
Subsurface fluids, symposium: Young, 
Addison. 3583 
General 
Environmental geology, subsurface fluids, 
interpretation: Galley, John E. 3620 
Genesis 
Migration and accumulation prerequisites: 
Stenzel, William K. 3599 
Migration and segregation, mechanisms, 
chemical changes: Silverman, S. R. 3603 
Subsurface fluids, symposium: Young, 
Addison. 3583 
Kentucky 
Casey County, structures and exploration: 
Jillson, Willard Rouse. 3720 
New Mexico 
Delaware basin, flushing from deep gas- 
condensate zones: Holmquest, Harold J. 
3608 
Exploration, southeastern, Permian Basin, 
hydrodynamic factors: McNeal, Robert P. 
3602 
Southeastern, Abo reef, migration and 
accumulation: Stenzel, William K. 
3599 
Southeastern, composition, correlation with 
geologic occurrence: Jones, Theodore S. 
3606 
Southeastern, Delaware Mtn. Formation, 
traps and migration controls: Grauten, 
William F. 3601 
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Petroleum 
Texas 
Andrews County, Embar field, migration and 
accumulation: Williams, Jacob L. 3607 
Delaware- Val Verde basins, flushing from 
deep gas-condensate zones: Holmquest, 
Harold J. 3608 
Guadalupe and Wilson Counties, Poth sands, 
possibilities: Hopf, R. W. 3528 
Western, composition, correlation with 
geologic occurrence: Jones, Theodore S. 
3606 
Western, San Andres reef, Penwell to Means 
pools, genesis and migration: Young 
Addison. 3604 
United States 
Southwestern, Paleozoic structural elements, 
effect on accumulation: Gibson, George R 
3605 
Phase equilibria 
CaO-CO, H.0 
DTA and quench methods, agreement: 
Wyllie, P. J. 3473 
Silicate systems 
Principles, one-component and 
binary polynary melts: Eitel, Wilhelm. 3426 
Photogeology 
Interpretation 
Structural, petroleum exploration: Belcher, D. 
J. 3679 
Pisces 
Chirocentridae 
Jurassic- Recent, evolution and anatomy 
Bardack, David. 3721 
Edestidae 
Pennsylvanian, United States, Des Moines 
Series, midcontinent occurrences: Koenig, 
John W. 3628 
Evolution 
Organization levels, ecological factors in 
origin of higher: VonWahlert, Gerd. 3731 
Paired fins and skull booes: Devillers, 
Charles. 3775 
Protopirata crenulata 


Pennsylvanian, Missouri, Des Moines Series, 


coal shale, teeth: Koenig, John W. 3628 
Popular and elementary geology 
Evolution 
Life on and beyond Earth: Moffat, Samuel. 
3591 
Rocks and minerals 
Michigan: Poindexter, O. F. 3544 
Porifera 
Anthaspidellidae 
Ordovician, Sarbach Formation, Jasper 
National Park, new genera and species: 
Rigby, J. Keith. 3497 
Hexactinellida 
Ordovician, Sarbach Formation, Jasper 
National Park: Rigby, J. Keith. 3497 
Type specimens 
Chicago Natural History Museum collection, 
catalog: Nitecki, Matthew H. 3650 
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Porosity 
Rock 
Observed, relation to method. dependent 
values: Manger, G. Edward. 3754 
Sediments 
Deep. sea, nuclear density probe: Keller, 
George H. 3416 
Potash 
Saskatchewan 
Prairie Evaporite Formation, reserves, 
occurrence: Pearson, W. J. 3674 
Precambrian 
Manitoba 
Cross Lake area, 
D.H. 3621 
Montana 
Clark Fork quadrangle, Belt Series, 
nannofossils: Pflug, Hans D. 3531 
Quebec 
Baie des-Moutons map area: Davies, 
Raymond. 3640 
Cook-d'Audhebourg map-area: Davies 
Raymond. 3717 


gneissic complex: Rousell, 


Cramoisy Lake map~area: Valiguette, Guy. 
3645 

East Peribonca River map-area 
H. 3719 

Legendre map area: Katz, M. B. 3641 


Chown, | 


Otelnuk Lake map area, stratigraphy: 
Dimroth, Erich. 3543 
Silicates Lake map-area: Clarke, P. J. 3643 
Tchitogama Lake map-area: Philpotts, A. R 
3646 
Tetepisca Lake map-area: Murtaugh, J. ¢ 
3718 
Tuk River map-area, petrology: Hashimoto, 
T. 3639 
Upper Hart-Jaune River map-area: Kish, L. 
3644 
Quaternary 
Arizona 
Potato Lake sediments, palynology: 
Whiteside, Melbourne C. 3546 
California 
Seal Beach area, Recent marine strata, human 
skull: Brooks, Sheilagh T. 3725 
Colorado 
Boulder area, field conference, guidebook for 
one-day trips: Internat. Assoc. Quaternary 
Research. 3688 
Boulder-Golden area, Pleistocene gravels: 
Malde, Harold E. 3683 
Kassler and Littleton quadrangles, sequence 
east of Front Range: Scott, Glenn R. 3684 
Great Lakes region 
Lakes Michigan, Huron-Erie, correlation of 
glacial lake stages: Bretz, J Harlen. 3802 
Lakes Michigan, Huron-Erie, correlation of 
glacial stages: Hough, Jack L. 3801 
Indiana 
Central, Crawfordsville and Knightstown 
Moraines: Wayne, William J. 3519 
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Quaternary 
South Dakota 
Southeastern, Herrick Formation, 
biostratigraphic levels: Green, Morton. 
3780 
Southeastern, Illinoian drift: Steece, Fred V. 
3782 
Quebec 
Areal geology 
Baie-des-Moutons map- area: Davies, 
Raymond. 3640 
Cook-d'Audhebourg map-~area: Davies, 
Raymond. 3717 
Cramoisy Lake map-area: Valiquette, Guy. 
3645 
East Peribonca River map-area: Chown, E. 
H. 3719 
Legendre map-area: Katz, M. B. 3641 
Mount Hog's Back area, Gaspe: Robert, 
Jean-Louis. 3642 
Otelnuk Lake map~-area: Dimroth, Erich. 
3543 
Sherbrooke map-area: Saint-Julien, P. 3523 
Silicates Lake map-area: Clarke, P. J. 3643 
Tchitogama Lake map-area: Philpotts, A. R. 
3646 
Tetepisca Lake map-area: Murtaugh, J. C. 
3718 
Tuk River map-area: Hashimoto, T. 3639 
Upper Hart-Jaune River map-area: Kish, L. 
3644 
Economic geology 
Copper, zinc, lead, nickel, chromite, Gaspe: 
Robert, J. L. 3574 
Molybdenum, bismuth, Anglo-American 
Molybdenite Exploration: Mining in 
Canada. 3526 
General 
Exploration, A. P. Low: Caron, Fabien. 3540 
Geochemistry 
Baie-des-Moutons map-area, geochemical 
prospecting: Davies, Raymond. 3640 
Otelnuk Lake map-area, river sediments, Cu, 
Zn, Pb, Mo: Dimroth, Erich. 3543 
Silicates Lake map-area, geochemical 
prospecting: Clarke, P. J. 3643 
Tchitogama Lake map-area, geochemical 
prospecting: Philpotts, A. R. 3646 
Tetepisca Lake map-area, geochemical 
prospecting: Murtaugh, J.C. 3718 
Geomorphology 
Coaticook Valley, drainage, terraces, late 
glacial development: Thornes, John. 3538 
Whitegull Lake area, deglaciation features: 
Peterson, James A. 3537 
Glacial geology 
Coaticook Valley: Thornes, John. 3538 
Whitegull Lake area, deglaciation features: 
Peterson, James A. 3537 
Maps 
Aeromagnetic, Baie Bellevue area: Canada 
Geological Survey. 3849 
Aeromagnetic, Lac a la Neige area: Canada 
Geological Survey. 3863 
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Quebec 
Maps 

Aeromagnetic, Lac a la Pluie area: Canada 
Geological Survey. 3831 

Aeromagnetic, Lac a l’Argent area: Canada 
Geological Survey. 3856 

Aeromagnetic, Lac Atticoupi area: Canada 
Geological Survey. 3864 

Aeromagnetic, Lac Auriac area: Canada 
Geological Survey. 3857 

Aeromagnetic, Lac Dahouet area: Canada 
Geological Survey. 3852 

Aeromagnetic, Lac Dalguilhe area: Canada 
Geological Survey. 3850 

Aeromagnetic, Lac Daran area: Canada 
Geological Survey. 3837 

Aeromagnetic, Lac des Iles- Brulees area 
Canada Geological Survey. 3860 

Aeromagnetic, Lac Desceliers area: Canada 
Geological Survey. 3853 

Aeromagnetic, Lac Desilets area: Canada 
Geological Survey. 3865 

Aeromagnetic, Lac Elvard area: Canada 
Geological Survey. 3847 

Aeromagnetic, Lac Fromont area: Canada 
Geological Survey. 3836 

Aeromagnetic, Lac Gaschet area: Canada 
Geological Survey. 3842 

Aeromagnetic, Lac Laparre area: Canada 
Geological Survey. 3835 

Aeromagnetic, Lac Le Bausais area: Canada 
Geological Survey. 3841 

Aeromagnetic, Lac Machisque area: Canada 
Geological Survey. 3834 

Aeromagnetic, Lac Manet area: Canada 
Geological Survey. 3843 

Aeromagnetic, Lac Manouane area: Canada 
Geological Survey. 3848 

Aeromagnetic, Lac Marsac area: Canada 
Geological Survey. 3862 

Aeromagnetic, Lac Matonipi area: Canada 
Geological Survey. 3861 

Aeromagnetic, Lac Maupertuis area: Canada 
Geological Survey. 3832 

Aeromagnetic, Lac Onistagane area: Canada 
Geological Survey. 3840 

Aeromagnetic, Lac Pariseau area: Canada 
Geological Survey. 3851 

Aeromagnetic, Lac Patamisk area: Canada 
Geological Survey. 3845 

Aeromagnetic, Lac Peribonca area: Canada 
Geological Survey. 3838 

Aeromagnetic, Lac Piraube area: Canada 
Geological Survey. 3833 

Aeromagnetic, Lac Praslin area: Canada 
Geological Survey. 3854 

Aeromagnetic, Lac Tremaudan area: Canada 
Geological Survey. 3855 

Aeromagnetic, Lac Wahemen area: Canada 
Geological Survey. 3844 

Aeromagnetic, Riviere Cocoumenen area 
Canada Geological Survey. 3839 

Aeromagnetic, Riviere du Hibou area: 
Canada Geological Survey. 3859 





Quebec 
Maps 
Aeromagnetic, Riviere Durfort area: Canada 
Geological Survey. 3846 
Aeromagnetic, Riviere Tortueuse area: 
Canada Geological Survey. 3858 
Geologic and mineral, Mt. Hog’s Back map- 
area: Robert, Jean-Louis. 3642 
Geologic, Baie-des- Moutons map-area: 
Davies, Raymond. 3640 
Geologic, Cook-d'Audhebourg map-area: 
Davies, Raymond. 3717 
Geologic, Cramoisy Lake map-area: 
Valiquette, Guy. 3645 
Geologic, East Peribonca River map-area: 
Chown, E. H. 3719 
Geologic, Legendre map-area: Katz, M. B. 
3641 
Geologic, Otelnuk Lake map-area: Dimroth, 
Erich. 3543 
Geologic, Sherbrooke map-area, north and 
south sheets: Saint-Julien, P. 3523 
Geologic, Silicates Lake map-area: Clarke, P. 
J. 3643 
Geologic, Tchitogama Lake map-area: 
Philpotts, A. R. 3646 
Geologic, Tetepisca Lake map-area: 
Murtaugh, J.C. 3718 
Geologic, Tuk River map-area: Hashimoto, 
T. 3639 
Geologic, Upper Hart-Jaune River map-area: 
Kish, L. 3644 
Paleontology 
Echinodermata, Ordovician, Vaureal 
Formation, Anticosti Island, hemicystitid: 
Sinclair, G. Winston. 3503 
Radioactivity surveys 
District of Columbia 
Airborne: Neuschel, Sherman K. 3809 
Maryland 
North-central, airborne: Neuschel, Sherman 
K. 3809 
Virginia 
Northeastern, airborne: Neuschel, Sherman 
K. 3809 
Reefs 
Texas 
Permian, San Andres formation: Young, 
Addison. 3604 
Rivers 
Flow characteristics 
Arkansas- Missouri, Mississippi embayment 
streams: Speer, Paul R. 3757 
Sand 
Properties 
Elasticity, dry: Makhlouf, H. M. 3446 


Saskatchewan 
Economic geology 
Potash, Prairie Evaporite Formation: 
Pearson, W. J. 3674 
Geomorphology 
Southern, map of glacial and preglacial 
valleys: Christiansen, E. A. 3463 
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Saskatchewan 
Maps 
Geomorphic, southern, glacial and preglacial 
valleys: Christiansen, E. A. 3463 
Sedimentary rocks 
Carbonate rocks 
Mineral composition, Versene insoluble 
residue technique: Hill, Walter E.. Jr. 3632 
Interstitial water 
Migration and chemical evolution in 
diagenesis: White, Donald E. 3633 
Lithofacies 
Texas, Poth sands: Hopf, R. W. 3528 
Utah, Thistle area, Twin Creek Limestone: 
Bullock, Ladell R. 3495 
Sedimentary structures 
Cone-in-cone 
Morphologic comparison with shatter cones: 
Amstutz, G. C. 3407 
Crossbedding 
Mississippi and Alabama, Meridian Sand: 
Wermund, E. G. 3734 
General 
Continental shelf, submarine canyon 
sediments off California: Bouma, A. H. 
3587 
Sedimentation 
Environment 
Continental slope, California, San Diego 
trough, slope stability: Inderbitzen, Anton 
L. 3536 
Marine lagoon, Bermuda, Harrington Sound, 
carbonate: Neumann, A. Conrad. 35/1 
Experimental studies 
Beach sand movement, long-term, fluorescent 
tracers: Timme, Richard C. 3535 
Marine transport 
Mechanism, submarine canyons off 
California: Bouma, A. H. 3587 
Stream transport 
Kansas, source areas and sediment yield: 
Collins, Dannie L. 3661 
Sediments 
Carbonate 
General description, Bermuda, Harrington 
Sound: Neumann, A. Conrad. 3511 
General 
Petrology, California, southern shelf: Allan 
Hancock Foundation. 3454 
Lithofacies 
Illinois, McHenry County, glacial drift: Lund, 
Charles R. 3590 
Methods 
Fluorescent tracers, beach sand movement: 
Timme, Richard C. 3535 
Nuclear density probe, deep-sea: Keller, 
George H. 3416 
Sampling, corer, in situ freezing: Gleason, 
Gale R., Jr. 3533 
Sand 
Statistical analysis, New Jersey, Island Beach 
State Park: Custer, Richard L. P. 3612 
Till 
Fabric analysis, formation of drumlins: 
Smalley, I. J. 3653 
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Seismic exploration 
Interpretation 
Cross-correlation technique, azimuth and 
velocity of arrivals: Somers, H. 3724 
Diffracted waves, Earth's core: Sacks, S. 3710 
Seismic surveys 
Atlantic Ocean 
Gulf of Maine, northeastern, sparker 
technique: Malloy, R. J. 3678 
Lake Superior region 
Crustal studies: Smith, T. Jefferson. 3711 
Manitoba 
Nelson River area, permafrost depth: Bush, 
B. O. 3434 
United States 
Crust and upper mantle studies: Pakiser, L. 
C. 3486 
Seismology 
Elastic waves 
Azimuth and slowness anomalies: Otsuka, 


Michio. 3795 

Body waves, radiation patterns: Gupta, Indra 
N. 3796 

Energy, propagating fault: Haskell, N. A. 
3793 


Free oscillations, Alaskan earthquake, 1964: 
Smith, Stewart W. 3707 
P-waves, transfer function, point source in 
layered medium: Fuchs, Karl. 3792 
Rayleigh dispersion: Mooney, Harold M. 
3791 
T-phase, epicenter location: Johnson, Rockne 
H. 3812 
T-phase sources, epicenters, Pacific region: 
Johnson, Rockne H. 3778 
Velocity, first arrivals, Lake Superior 
Experiment 1963: Berry, M. J. 3808 
Shore features 
Beaches 
Sedimentation, New Jersey, Island Beach 
State Park: Custer, Richard L. P. 3612 
Sedimentation, sand-movement studies, long 
term, fluorescent tracers: Timme, Richard 
GC. 3535 
Marine platform 
Age, Alaska, Cape Thompson area: 
Sainsbury, C. L. 3636 
Shorelines 
Geomorphology 
Explanatory- descriptive scheme: Bloom, 
Arthur L. 3488 
Silurian 
Canada 
Anthozoa, tabulate: Bolton, Thomas E. 3502 
New York 
Lockport Formation, stratigraphy: Zenger, 
Donald H. 3529 
Northwest Territories 
Arctic Archipelago, Trilobita: Bolton, 
Thomas E. 3501 
Oklahoma 
Correlation, Anthozoa, Henryhouse 
Formation: Sutherland, Patrick K. 3629 
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Silurian 
Ontario 
Niagara gorge section, conodont zonation: 
Rexroad, C. R. 3517 
Quebec 
Mount Hog’s Back map-~area, stratigraphy: 
Robert, Jean-Louis. 3642 
Silver 
Ontario 
Cobalt district, Silverfields Mining Corp., 
occurrence: Mining in Canada. 3527 
Soils 
California 
Lateritic, podzolic: Harradine, Frank. 3827 
Colorado 
Golden area, parent materials, climatic 
conditions, plant ecology: Hadley, Richard 
F. 3685 
Engineering properties 
Bulk density, water retention, sample 
preparation: Brasher, B. R. 3829 
Clay, pore pressure and strength of 
underconsolidated: Denissov, N. 
Ya. 3411 
Coarse-grained: Pellegrino, A. 3460 
Glacial tills, shear strength under high 
confining pressure: Insley, A. E. 3401 
Pore pressure, telemetric measurement: 
Leussink, H. 3447 
Pore-water pressure, measuring system effect 
in consolidation tests: Perloff, W. H. 3442 
Shear strength, torsional field tests: 
Helenelund, K. V. 3410 
Shearing, saturation and stratification effects: 
Havlicek, J. 3400 
Stress-strain-time studies, triaxial and 
seismic: Bamert, E. 3412 
Subsidence of granular, water absorption and 
loading: Rethati, L. 3461 
Geochemistry 
Cation exchange, technique, Cu and Mo 
determination: Gupta, U. C. 3830 
Gibbsite-nordstrandite formation: Barnhisel, 
R. 1. 3592 
Gypsum determination: Lagerwerff, J. V. 
3512 
Manganese availability: Toth, S. J. 3825 
Water content, estimation technique: Young, 
K. K. 3828 
Water, method of sampling for analysis: 
Shimshi, Daniel. 3826 
Mineralogy 
Glauconite content, relation to Mn 
availability: Toth, S. J. 3825 
New Jersey, sand and silt fraction: Tedrow, 
J.C. F. 3824 
Saprolite over granite, gneiss, serpentinite: 
Leith, C. J. 3561 
Morphology 
Lateritic, podzolic: Harradine, Frank. 3827 
Podzols and laterites, California cf. world: 
Harradine, Frank. 3827 
Structure 
Shear planes, genesis in South Dakota: White, 
E. M. 3807 
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Soils 


Structure 
Stochastic analysis of grain skeleton: Marsal, 
R. J. 3445 
United States 
Great Plains, northern, Eocene profile: 
Pettyjohn, Wayne A. 3784 


South Carolina 


Areal geology 
La France quadrangle: Cazeau, Charles J. 
3745 
Maps 
Geologic, La France quadrangle: Cazeau, 
Charles J. 3745 
Structural geology 
Calhoun County, Riley Cut, Tertiary beds, 
slump features: Johnson, Henry S., Jr. 3729 
Weathering 
Calhoun County, McBean Formation, 
mottled zones, paleosols: Johnson, Henry 
S., Jr. 3729 


South Dakota 


Economic geology 
Iron, resources, taconite: Harrer, C. M. 3568 
Engineering geology 
Soils, shear structure genesis: White, E. M. 
3807 
Geophysical surveys 
Magnetic anomalies, relation to Biwabik iron- 
formation: Petsch, Bruno. 3781 
Glacial geology 
Southeastern, Illinoian drift: Steece, Fred V. 
3782 
Paleontology 
Mammalia, Cretaceous, Cope’s types, 
localities: Wilson, Robert W. 3785 
Mammalia, Pleistocene, Herrick Formation, 
southeastern, caribou: Green, Morton. 3780 
Pelecypoda, Cretaceous, Pierre Shale, color 
patterns: Stevenson, Robert E. 3786 
Stratigraphy 
Cretaceous, Dakota Formation, revision: 
Schoon, Robert A. 3783 
Quaternary, Herrick Formation, southeastern, 
biostratigraphic levels: Green, Morton. 
3780 
Quaternary, southeastern, Iilinoian drift: 
Steece, Fred V. 3782 
Spectroscopy 
Absorption 
Peridot, alexandrite, chrysoberyl, sinhalite, 
crystal field spectra: Farrell, F. F. 3558 
Activation analysis 
Instruments, nuclear density probe, deep-sea 
sediments: Keller, George H. 3416 
Electron probe 
Instruments, X-ray microanalyser: Stumpfl, 
E. M. 3760 
Technique for olivine: Smith, J. V. 3815 
Technique, quantitative modal analysis: Keil, 
Klaus. 3471 
Emission 
Bismuth, determination, OH band 
interference at 3067 A: Gurney, J. J. 3491 


Spectroscopy 
Emission 
Technique, trace elements in water, direct 
reading procedures: Kopp, John F, 3455 
Infrared 
Mica, proton delocalization: Fripiat, J. J, 
3468 
Statistical measures 
Sedimentary petrology 
Kaolin deposits, mineral and chemical 
variations: Hinckley, David N. 3667 
Statistical methods 
General 
Textbook: Krumbein, W. C. 3424 
Geomorphology 
Random processes, law of stream numbers: 
Shreve, Ronald L. 3816 
Maps 
Trend-surface analysis of contour: Merriam, 
Daniel F. 3706 
Point count analysis 
Electron probe technique: Keil, Klaus. 347] 
Stochastic analysis 
Soil structure: Marsal, R. J. 3445 
Stocks 
Utah 
Stockton stock: Lufkin, John L. 3456 
Strontium 
Geochemistry 
Ore-forming fluids, coprecipitation with 
calcite: Bodine, M. W., Jr. 3552 
Isotopes 
Sr-87/ Sr-86, carbonate vein—dikes: Powell, J. 
L. 3564 
Structural geology 
Nomenclature 
Dynemos, tabular bodies under stress: 
Christiansen, F. W. 3477 
Submarine geology 
Bottom features 
Arctic Ocean, Chukchi Sea, Pleistocene valley 
system and stillstands: Creager, Joe S. 3586 
California 
Continental slope, San Diego trough, 
sediments and slope stability: Inderbitzen, 
Anton L. 3536 
Geophysical surveys 
Atlantic Ocean, magnetic anomalies, 
identification of crustal: Heirtzler, J. R. 
3691 
Instruments 
Sampling devices, suspended sediments: 
Sternberg, Richard Walter. 3428 
Mineral resources 
Exploration, photographs and samples, data 
compilation: Cruickshank, Michael J. 3417 
Sediments 
Deep-sea, nuclear density probe: Keller, 
George H. 3416 
Sampling, corer, in situ freezing: Gleason, 
Gale R., Jr. 3533 
Washington 
Pickering Passage, suspended sediments, 
motion and sampling: Sternberg, Richard 
Walter. 3428 
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Surveys 
Pennsylvania G eologicai Survey 
History to 1895: Willard, Bradford. 3596 
Texas University Burequ of Economic Geology 
Historical background: Flawn, Peter T. 3656 
United States Geological Survey 
Research 1965, summary: U.S. Geological 
Survey. 3759 
Tectonics 
Causes 
General, Earth vs. Moon: Dietz, Robert S. 
3451 
Recent deformation 
Earth strain, triangulation surveys: Frank, F. 
C. 3779 
Tektites 
Genesis 
Age paradox, lunar source or astroid swarms: 
Green, Jack. 3398 
Cosmic separation and grazing collision with 
Earth's atmosphere, age: Dauvillier, 
Alexandre. 3397 
Lunar origin, pros and cons: Gilvarry, J. J. 
3393 
Structure 
Bubbles, devitrification around collapsed: 
Barnes, Virgil E. 3776 
Surface markings 
Flow instabilities: Johnson, Robert H. 3823 
Weathering 
Solar irradiation, experimental, photometric 
effects. cf. Moon: Hapke, Bruce. 3452 
Tennessee 
Economic geology 
Mineral resources, distribution, production: 
Floyd, Robert J. 3589 
Zinc and barite, Greene County: Brokaw, 
Arnold L. 3755 
Stratigraphy 
Greene County, Mosheim and Johnson 
anticlines: Brokaw, Arnold L. 3755 
Structural geology 
Greene County, Mosheim and Johnson 
anticlines: Brokaw, Arnold L. 3755 
Wells Creek Basin, cryptoexplosion scar: 
Bucher, Walter H. 3404 
Terraces 
Alaska 
Cape Thompson area, Sangamon age: 
Sainsbury, C. L. 3636 
Colorado 
Boulder-Golden area: Malde, Harold E. 3683 
Tertiary 
California 
Kern County, Temblor Formation, 
Vertebrata: Mitchell, Edward. 3425 
Jamaica 
Foraminifera, planktonic, Miocene- Pliocene, 
correlation with Venezuela and Java: Bolli, 
Hans M. 3545 
Maryland 
Chesapeake Bay area, Calvert Formation, 
Cetacea: Kellogg, Remington. 3622 
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Tertiary 
North Carolina 
Raleigh area, Eocene(?) or younger outlier: 
Parker, J. M., 3d. 3615 
Texas 
Southern, Frio Formation: Boyd, Don R. 
3555 
United States 
Great Plains, Mammalia, Oligocene- Miocene 
moles: Reed, Charles A. 3714 
Virginia 
Chesapeake Bay area, Calvert Formation, 
Cetacea: Kellogg, Remington. 3622 
Texas 
Economic geology 
Petroleum and natural gas, Delaware-Val 
Verde basins, deep zones: Holmquest, 
Harold J. 3608 
Petroleum and natural gas, western, traps and 
migration controls: Grauten, William F. 
3601 
Petroleum, Andrews County, Embar field, 
migration and accumulation: Williams, 
Jacob L. 3607 
Petroleum, possibilities, Poth sands, 
Guadalupe, Wilson Counties: Hopf, R. W. 
3528 
Petroleum, western, composition, correlation 
with geologic occurrence: Jones, Theodore 
S. 3606 
Petroleum, western, Permian, upper San 
Andres reef: Young, Addison. 3604 
General 
History of State geological survey: Flawn, 
Peter T. 3656 
Geophysical surveys 
Sierra Madera area, magnetic anomaly: 
Lowman, Paul D., Jr. 3392 
Hydrogeology 
Gaines County, Ogallala Formation and other 
aquifers: Rettman, P. L. 3763 
Ground-water reserves, depletion: Theis, 
Charles V. 3609 


Maps 
Ground water, Gaines County: Rettman, P. 
L. 3763 


Isopach, Karnes County, northwestern, 
Cretaceous formations: Tucker, Delos R. 
3547 

Paleontology 

Cephalopoda, Cretaceous, Scaphites and 
Worthoceras, origin and classification: 
Wiedmann, Jost. 3579 

Graptolithina, Ordovician, Late, 
Climacograptus hastatus: Berry, W. B. N. 
3771 

Stratigraphy 

Cretaceous, Lower, Karnes County, 
northwestern: Tucker, Delos R. 

3547 

Permian, western, San Andres reef, facies: 
Young, Addison. 3604 

Tertiary, Frio Formation, southern: Boyd, 
Don R. 3555 

Tertiary, Poth sands, facies: Hopf, R. W. 3528 











Texas 
Stratigraphy 
Western, Cambrian-Cretaceous formations, 
crude-oil composition relation: Jones, 
Theodore S. 3606 
Structural geology 
Karnes County, northwestern: Tucker, Delos 
R. 3547 
Sierra Madera area, cryptovolcanic features: 
Lowman, Paul D., Jr. 3392 
Thermodynamic properties 
Entropy 
Rhodochrosite and siderite, correction of 
values: Robie, Richard A. 3553 
Free energy 
Metals, high-temperature, stability fields: 
Krauskopf, K. B. 3577 
Heat of formation 
Herzenbergite, troilite, magnesite, 
rhodochrosite: Robie, Richard A. 
3553 
Igneous rocks 
Dunite vs. gabbro, melting temperature, time 
factor: Azmon, Emanuel. 3449 
Trace-element analyses 
Kaolin 
Georgia and South Carolina, coastal plain: 
Hinckley, David N. 3667 
Meteorite inclusions 
Odessa, electron-microprobe: Marshall, 
Royal R. 3716 
Olivine 
Electron probe, cf. bulk chemical: Smith, J. 
V. 3815 
Triassic 
Utah 
Wasatch Range, southern: Black, B. Ailen. 
3494 
Trilobita 
Encrinurus (Frammia) arcticus n. gen. 
Silurian, Northwest Territories, Arctic 
Archipelago: Bolton, Thomas E. 3501 
Hemiarges aquilonius 
Silurian, Northwest Territories, Arctic 
Archipelago: Bolton, Thomas E. 3501 
Hemiarges bigener n. sp. 
Silurian-Devonian, Northwest Territories, 
Arctic Archipelago: Bolton, Thomas E. 
3501 
Unconformities 
United States 
Southwestern, Paleozoic, relation to 
accumulation of oil and gas: Gibson, 
George R. 3605 
United States 
Earthquakes 
1963: VonHake, Carl A. 3649 
Economic geology 
Petroleum and natural gas, southwestern, 
association with unconformities: Gibson, 
George R. 3605 
Geophysical surveys 
Crustal and upper mantle structure, seismic, 
aeromagnetic gravity: Pakiser, L. C. 3486 
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United States 
Hydrogeology 
General, water resources, current and future: 
Piper, A. M. 3588 
Paleoclimatology 
Quaternary, western desert areas: Baumhoff, 
Martin A. 3551 
Paleontology 
Cephalopoda, Cretaceous, western interior, 
Scaphites, origin and classification: 
Wiedmann, Jost. 3579 
Mammalia, Oligocene-Miocene, Great Plains, 
moles: Reed, Charles A. 3714 
Structural geology 
Southwestern region, Ouachita folded belt, 
unconformities, oil and gas association: 
Gibson, George R. 3605 
Weathering 
Great Plains, northern, Eocene soil profile: 
Pettyjohn, Wayne A. 3784 
Utah 
Geochemistry 
Thistle area, Twin Creek Limestone, Sr-Ca- 
Mg: Bordine, Burton W. 3492 


Maps 
Geologic, Mt. Nebo-Salt Creek area: Black, 
B. Allen. 3494 
Geologic, Stockton stock area: Lufkin, John 
L. 3456 
Paleontology 


Cephalopoda, Cretaceous, Tropic Shale, 
soutrn, Mammites zone: Lawrence, John 
C. 3666 
Petrology 
Marysvale district, aplite dikes, glass facies: 
El-Mahdy, Omar R. 3478 
Stockton area, igneous bodies: Lufkin, John 
L. 3456 
Stratigraphy 
Jurassic, Twin Creek Limestone, sections: 
Bordine, Burton W. 3492 
Jurassic, Twin Creek Limestone, Thistle area, 
facies: Bullock, Ladell R. 3495 
Stockton area: Lufkin, John L. 3456 
Wasatch Range, southern, Pennsylvanian 
Quaternary: Black, B. A. 3479 
Wasatch Range, southern, Pennsylvanian 
Tertiary: Black, B. Allen. 3494 
Wasatch Range, southern, 
Precambrian-Tertiary, sections: Brady, 
Michael J. 3493 
Structural geology 
Wasatch Range, southern: Black, B. Allen. 
3494 


Wasatch Range, southern, Nebo overthrust: 


Black, B. A. 3479 


Wasatch Range, southern, thrusting: Brady, 


Michael J. 3493 
Valleys 
Saskatchewan 
Southern, map of glacial and preglacial: 
Christiansen, E. A. 3463 
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Vertebrata 
Cretaceous 
Kansas, Niobrara Formation, collections, 
locality records: Bardack, David. 3655 
Evolution 
Organization levels, adaptive mechanisms in 
origin of higher: Bock, Walter J. 3732 
Organizaiion levels, ecological factors in 
origin of higher: VonWahlert, Gerd. 3731 
Organization levels, morphogenesis of higher: 
Devillers, Charles. 3775 
Organization levels, natural selection in origin 
of higher: Hecht, Max K. 3737 
Tertiary 
California, Temblor Formation, Kern 
County, Sharktooth Hill fauna, marine: 
Mitchell, Edward. 3425 
Virginia 
Geophysical surveys 
Northeastern, radioactivity, airborne: 
Neuschel, Sherman K. 3809 
Maps 
Radioactivity, northeastern: Neuschel, 
Sherman K. 3809 
Paleontology 
Mammalia, Tertiary, Calvert Formation, 
Chesapeake Bay area, whales: Kellogg, 
Remington. 3622 
Volcanism 
Causes 
Defluidization, Earth and Moon: Green, Jack. 
3448 
Eruptive 
Rhyolite ash flows, volcano-tectonic 
depressions, similarity to lunar craters: 
Elston, Wolfgang E. 3415 
Volcanoes 
Hawaii 
Kilauea, bombs of 1790 in ash, impact scars 
similar to lunar craters: Green, Jack. 3405 
New Mexico 
Cerro Colorado, Tertiary felsic vent, possible 
shatter cones: Elston, Wolfgang E. 3406 
Washington 
Geochemistry 
Puget Sound, salinity-aragonite relation, 
pelecypod shells: Dodd, J. Robert. 3819 
Mineralogy 
Epidote, Cascade Mts., Shuksan Greenschist, 
glomeroblasts: Misch, Peter. 3597 
Petrology 
Cascade Mts., Shuksan Greenschist, 
synkinematic metamorphism, epidote 
glomeroblasts: Misch, Peter. 3597 
Sedimentary petrology 
Pickering Passage, sediment motion and 
sampling: Sternberg, Richard Walter. 
3428 
Weathering 
Basalt 
North Carolina, Orange County, 
amygdaloidal flows: Allen, E. P. 3617 
Granitic rocks 
Chemistry and mineralogy: Harriss, Robert C. 


3569 
O 
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Weathering 
Residual soil mineralogy 
Granite, gneiss, serpentinite, North Carolina 
piedmont: Leith, C. J. 3561 
Rocks and rock powders 
Solar irradiation, experimental, photometric 
effects, cf. Moon: Hapke, Bruce. 3452 
Wells and drill holes 
Illinois 
McHenry County, glacial drift: Lund, Charles 
R. 3590 
Wisconsin 
Economic geology 
Lead, zinc, and other mineral resources, 
Dickeyville quadrangle: Whitlow, Jesse W. 
3806 
Lead, zinc, and other mineral resources, 
Kieler quadrangle: Whitlow, Jesse W. 3744 
Maps 
Geologic, Dickeyville quadrangle: Whitlow, 
Jesse W. 3806 
Geologic, Kieler quadrangle: Whitlow, Jesse 
W. 3744 
Structural geology 
Dickeyville quadrangle: Whitlow, Jesse W. 
3806 
Wyoming 
Geomorphology 
Laramie Range, east flank, Cretaceous- 
Recent development: Moore, Fred E. 3687 
Paleontology 
Mammalia, Miocene, Split Rock local fauna, 
moles: Reed, Charles A. 3714 
X-ray diffraction analysis 
Data 
Clay, Greenland, Godthab area, low-plastic: 
Jensen, Ejnar. 3485 
Coalingite, California, New Idria, new 
mineral: Mumpton, F. A. 3663 
Euxenite from Sappington, Montana: 
Heinrich, E. William. 3665 
Getchellite, Nevada: Weissberg, B. G. 3563 
Olivine: Smith, J. V. 3815 
Ralstonite, Greenland: Pauly, Hans. 3467 


